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“ENGLISH ELECTRIC 
THUNDERBIRD 


The only ground-to-air 
Guided Missile system available for 


both static and mobile use. 


ENGLISH ELECTRIC AVIATION LTD 
DED WEAPONS DIVISION, LUTON - STEVENAGE - WOOMERA 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 
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gives 


No user of aluminium demands 

more from his material than does 

the aircraft constructor. In the 

25 years of swift progress since 
all-metal construction became general, 


% 
alloy plate was needed for the new ‘integral’ 
method of construction in such advanced aeroplanes 

as the Vickers ‘Vanguard’, Noral were again in the lead 
with a massive plate stretcher capable of 

exerting a pull of 4,000 tons, together with special 
heat-treatment and ultrasonic inspection 

equipment. Whatever your business, Noral 

experience and production facilities 


are at your disposal. 


The 1000-ton plate stretcher 
at Noral’s Rogerstone Works. 
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‘CONVAIR'S JET 880 
‘THE JET-LINER THAT 


The 880 Jet-Liner, latest to be produced, is 

the only jet transport to meet every performance 
estimate! Creative engineering - dramatic 
design - traditional craftsmanship - unmatched 
elegance - power by General Electric for 
superior speed—the world’s fastest passenger 
plane! With these advantages, the 880, built by 
Convair, a Division of General Dynamics 
Corporation, adds up to the Jet-Liner that is 
years ahead for years to come! 


CONVAIR 
aovsonor GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN, C.A.T. (Formosa) 
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... depend on Graviner 


GRavineR ... first in airborne fire protection equipment 


GRAVINER - COLNBROOK - SLOUGH - BUCKS - TELEPHONE: COLNBROOK 3245 
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SHOPPING! 


NOVEMBER 27, 


A GIFT THAT IS REMEMBERED 
ALL THE YEAR ROUND 


A subscription to a Temple Press journal may well be the answer to your problems in finding 
suitable presents for relatives, friends and business acquaintances in all parts of the World. Needing 
only one simple transaction to arrange the gift, these practical well-illustrated journals will prove of 
constant interest and value to the recipient, forming a regular reminder of your good wishes. 


Weekly 
The Aeroplane and Astronautics 


Reviews World Aviation through the eyes 
of experts whose interests cover every 
sphere of aeronautical and astronautical 
development. 


Annual Subscription: 95s. ($15.00) 


The Commercial Motor 


This authority on road transport and 
commercial vehicle operation includes 
operating and costing data, legal guidance. 
comprehensive mechanical surveys 

and road tests 


Annual Subscription: 70s. ($10.00) 


Cycling and Mopeds 

The British Cycling Weekly. For the keen 
cyclist and moped owner; articles on 
racing, touring, overhaul and maintenance, 
plus descriptions and road tests 

of new machines 


Annual Subscription: 32s. 6d. ($5.00) 


The Motor 


Covers developments in International 
motoring, racing, touring, trade news, 
technical advances, road tests of new models 
anJ regular series features of wide 

general interest 


Annual Subscription: 70s. ($11.00) 


Motor Cycling with Scooter Weekly 


Britain's leading motorcycling journal 
reviews the progress of motorcycle design 
and production together with illustrated 
reports of sporting events and touring articles, 
plus a separate section for scooter owners. 


Annual Subscription: $5s. ($8.00) 


Monthly 
Farm Mechanization 


Devoted to the fusion of Engineering with 
farming, and containing articles on the 
operation, maintenance and repair of all 
types of mechanized farm equipment. 


Annual Subscription: 35s. 6d. ($5.50) 


Light Metals 


A recognized authority on the production 
and industrial application of all 
Light Metals and their alloys. 


Annual Subscription: Ws, ($5.00) 


The Motor Boat and Yachting 
For owners and operators of small craft, 
sail and power, pleasure and commercial 
Annual Subscription: 44s. ($6.50) 


The Motor Ship 

The only European journal concerned with 
the progress of the World's motor 
shipbuilding industry, and recording 

vessel construction, development 

and operation. 

4nnual Subscription: 42s. ($7.00) 


Nuclear Engineering 

Covers every phase of Worid Industrial 
Production and utilization of nuclear energy 
and its by-products. 


dnnual Subscription: 42s. ($7.00) 


The Oil Engine and Gas Turbine 
Deals fully with the latest technical and 
operational news concerned with 

these two forms of power 


Annual Subscription: %6s. ($5.50) 


The Overseas Engineer 


Presents to the overseas reader the latest 
developments and achievements in 
British Engineering. 


Annual Subscription: Ws. ($5.00) 


Plastics 


Covers the manufacture, uses and 
potentialities of plastic materials, new 
developments and their resulting economies. 


Annual Subscription: 44s. ($6.50) 


Fortnightly 
The Petroleum Times 


Reports all important phases of the 
production and distribution of oil and 
petroleum. 


Annual Subscription: 75s. ($11.00) 


1959 


All you have to do is state the journal or journals for which you want to take a subscription, fill in the order 
form and send it to the address below or hand it to your local newsagent. 


The Name of the Person to receive the Subscription 


Address 


Please put the above name and address on your subscription list for (name of journal) 


...for which I enclose my remittance to the value of £ 


My Name 


Address 


A Christmas gift subscription card will be sent to the person you have named, informing him of your gift. 


im TEMPLE PRESS LIMITED - Bowling Green Lane - London EC! 
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The phenomenal reliability of Ultra Throttle Control] Equipment 
is best demonstrated by its actual record of service to date 

with civil and military Bristol Britannias—622,824* engine-hours 
of flight and only 10 failures (all successfully overridden by 

the safety system)—an average of one failure per 62,000 


engine-hours of flight! Safety systems built into this 


equipment ensure that, in the rare event of a fault developing, 


a signal light warns the pilot, who then immediately switches 


toa completely independent override control. 

Amplifier used on Ultra Throttle Control Equipment 
Type B.A.P.3, fitted to Bristol Britannia 300 series 
aircraft (‘Proteus 755’ engines) advantage to any new or existing aircraft. 


Ultra Throttle Contro) Equipment can be fitted with great 


* up to lst June 1959 


ULTRA ELECTRIC LIMITED 
SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE - LONDON W.S3 - Telephone: ACOrn 3434 


IRCRAFT CONTROLS & RADIO EQUIPMENT + RADIO RESCUE BEACONS + RADAR SIMULATORS 
COMPUTER EQUIPMENT & ACCESSORIES » ELECTRIC SERVO SYSTEMS 
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GROUND SUPPORT 
FOR JET AIRCRAFT- 


Gas turbines have been proved in 
the field as the most versatile and 
reliable power sources for the 
ground support of both commer- 
cial and military jet aircraft. 
AiResearch gas turbines have 
started more jets than those built 
by any other manufacturer. 
Besides starting main engines, 
these ground support units supply 
continuous flow pneumatic power 
for air conditioning and heating, 
compartment pressurization, snow 
and ice removal, and electrical 
power for checkout and ground 
operation of electrical systems. 
They allow completely automatic, 
pushbutton operation and run on 


Systems, Packages and Components for: AiRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


any jet engine fuel or ordinary 
kerosene. They provide immediate 
starting without warmup and oper- 
ate in weather extremes from 
—65°F to +130°F. Each model 
can also supply 400 cycle electrical 
power with the addition of a 60 to 
80 KVA alternator. 

A Volkswagen truck, with an 
AiResearch unit, becomes a com- 
plete pneumatic and electric power 
plant, with all parts easily acces- 
sible through wide doors. It 
provides greater ease of handling 
because it can be driven frontward 
into position and can be operated 
from inside the heated cab. 

A Trailer unit provides pneu- 


AiResearch Manufacturing Divisions 


NOVEMBER 27, 1959 


matic and electrical power and can 
be towed singly or as part of a train 
to wherever needed. 

A Fly-away air transportable 
unit — the same turbine and control 
panel as used in the vehicles can 
be placed in an airplane’s luggage 
compartment for use in occasional 
or widespread flight operations and 
emergency starts. It is equipped 
with lightweight skids and handles. 

The Garrett Corporation, through 
its AiResearch divisions, is the 
world’s largest producer of small 
gas turbines—8,000 in operation. 
For information, write The Garrett 
Corporation, 26 Rue de la Confed- 
eration, Geneva, Switzerland. 


Los Angeles 45, California ... Phoenix, Arizona* U.S.A. 
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B.E.A. COMET IVB AND 
VANGUARD FLEETS 


are being equipped with 


FULLY TRANSISTORISED 
AUDIO DISTRIBUTION 

AND INTERGCOMMUNICATION 
EQUIPMENT 


Flight Crew Station Box 


Main unit designed to ARINC character- 
istic 404. 


@ Full MTCA and FAA type approval. 


Designed for Extreme Reliability. 


@ Up to 5 flight-crew station boxes. 


@ Fully protected against transient surges 


on the aircraft supply. @ Acockpit loudspeaker and transistorised 
amplifier unit type SA.11 is available for 
@ No cooling air required. use in conjunction with this equipment. 


Selection and monitoring of the output The SA.10 equipment is designed to permit intercom- 

* ; munication between members of the flight crew, cabin 
of any 3 of 14 radio receivers. staff and, where required, between the flight crew and 
the ground engineer. It comprises an amplifier which 
can be used with a maximum number of five flight-crew 


@ Selection of any one of 6 radio trans- station boxes, and a junction box for interconnection 


mitters. purposes. 
Ce | Sfandard Telephones and Cables Limited 
[ SYSTERNS Registered Office: Connaught House, Aldwych, London, W.C.2 
GROUP 
RADIO DIVISION: OAKLEIGH ROAD NEW SOUTHGATE LONDON N.II 


— 
| 
@ 
B 


THE AEROPLANE 10 NOVEMBER 27, 1959 
and ASTRONAUTICS 


PIONEERING: TRADITIONALLY DUTCH T) 


The Dutch aeroplane constructor 
Anthony Fokker 

pioneer in the field of 

commercial aircraft development, 
would have been tremendously proud 
of the plane that bears his name: 
the Fokker F.27 “Friendship”, a 
prop-jet airliner for short and 
medium haul, with a seating 
capacity up to 40 passengers. 


NETHERLANDS 


The Fokker F. 27 is also built under 
licence by Fairchild Engine and 
Airplane Corporation U.S.A. 


FOKKER iaunches 


worid-encompassing Friends 


a 
PALM | 
= 
3 Anthony Fokker (1890-1939) 
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BEDFORD-LACRE 
SUCTION RUNWAY SWEEPER 


The Suction Sweeper 


for the Jet-age 


There’s a Bedford The Bedford-Lacre suction sweeper is now in 


full production. 


for every Airport Orders have been received from 
New Zealand Air Force (2 sweepers); 


transportation need 
R.A.F. (12 sweepers); 


A.E.R.E. (3 sweepers). 


Cargo carrying lorries and vans, personnel carriers 
8-12 seaters, Airport buses up to 41 seat capacity, : 

P For full particulars of this ultra-modern suction 
Service and maintenance venicies, tankers, sweeper contact Lacre Ltd., Hatfield Road, 
re-fuellers, gulley emptiers, refuse collectors. St. Albans. Herts. 


Made by Vauxhall Motors Limited 


YOU SEE THEM EVERY WHERE’ 
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FAIREY 


12 


What a 
business 
it is 
getting 
from the 


middle 


Never mind — 


look forward to 


ROTODYNE 


The first vertical take-off 
airliner in the world 
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A Royal Lead to Executives 


What a splendid example has been set by His Royal Highness the 
Prince Philip in taking a Heron of the Queen’s Flight to Ghana. Here 
is a demonstration for all to see of the potentialities of the so-called 
executive class of aircraft, that is the class of aircraft of sufficient 
performance to carry men of affairs reliably about their business to 
the four corners of the Earth. 

To do this such aircraft must have high cruising speed, they must 
have built-in reliability in the form of a multiplicity of powerplants 
and they must have installed the most up-to-date communications 
equipment and navaids. We in Great Britain are not doing enough in 
this field. Prince Philip’s flight should be regarded not only as a 
demonstration of what can be done with British aircraft but also as 
a spur to do more. This is an example of how important trips for 
important people can be done by comparatively simple aeroplanes. 


Disseminating Information 


We have always understood the primary function of a scientific 
body to be the dissemination of knowledge peculiar to the activities 
of its members. This it does by the holding of meetings, the giving 
of lectures and the printing of scientific papers. And, like all 
circulations, the circulation of knowledge is most beneficial when it 
is most unfettered. It is for this reason we have always deplored any 
tendency to hold, under the cloak of security, meetings organized by 
scientific bodies. Such limitation of audience and the consequent 
restriction on discussion must have a sterilizing effect. 

It was therefore with mixed feelings that we read last month of the 
new policy of the Royal Aeronautical Society with regard to lectures. 
Hitherto lecturers have been recommended by the R.Ae.S. lectures 
committee, but since October members of the Society, and non- 
members, have been invited to submit papers for presentation as 
lectures. This is obviously a good thing. No shrinking violet need 
feel that he or she is born to blush unseen; any worthwhile ideas or 
report of an investigation now have a good chance of being aired. 
However, and this is the nub of the matter, the decision has been 
taken only to guarantee the publication of the Commonwealth, the 
Blériot, Lanchester and Wilbur Wright memorial lectures and the 
inaugural memorial lectures given before branches. Furthermore, 
advance copies of main lectures will no longer be printed. 

Now, always assuming that the R.Ae.S. lectures committee has 
selected worthwhile lecturers, and who is there to say that this dis- 
tinguished body has not, this decision can only mean a slowing down 
in the means of technological communication. Yet this is the very 
function that is the primary function of a scientific body. 

This decision has, no doubt, been taken against the background of 
increased printing costs which applies to all forms of publishing. The 
publications of the R.Ae.S. also look to advertising to reduce the cost 
to the Society of disseminating information, thus reduction in the 
activities of the Industry must be expected to reduce such support. 

It is unlikely, with the pressure on editorial space experienced these 
days by the editors of all technical journals, that many of these 
original contributions passed over by the R.Ae.S. for publication will 
find their way into print—which is where the best means of com- 
munication lie. We wonder, therefore, whether the Society, covering 
as it now does, the whole realm of motion off the ground, will not 
have to look to its publishing policy—perhaps even re-examining the 
format of the Journal itself. 
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Matters of Moment 


Royal Flight—Executive Style 


RINCE PHILIP'S evident dislike—shared by most pilots 

of flying as a passenger, however comfortably, was illus- 
trated by his recent flight to Ghana in a D.H. Heron of the 
Queen's Flight. His Royal Highness uses the Heron extensively 
as an executive aircraft for journeys throughout the U.K. and 
Europe, but this is the first time that he has taken it so far 
afield, instead of travelling by B.O.A.C. 

On the present trip, Prince Philip is sharing the flying with 
Sqn. Ldr. K. J. Hannah, a Queen’s Flight pilot, and another 
R.A.F. officer, Fit. Lt. Baker, is acting as navigator. Another 
Heron of the Queen's Flight is accompanying the Royal aircraft 
on its 3,500-mile journey. 

This began at Hatfield in the early hours of Sunday, 
November 22, with a night take-off by Sqn. Ldr. Hannah in 
misty conditions of about 300-yd. visibility. The Duke had 
been received by Mr. John Cunningham, chief test pilot of 
de Havilland Aircraft, after driving himself from Luton Hoo. 
The first leg of the air trip was scheduled to Bordeaux, but 
the Royal aircraft was diverted through fog to Cognac, some 
117 miles away. 

After this retuelling stop, the Heron made another at San Juan 
military airfield, Majorca, before flying on to El Golea, a 
remote desert airfield in Algeria. A night stop was spent at 
this base, which has been used for operations by the French 
Air Force against rebel forces. 

On the following day, stops were scheduled to be made 
at Tessalit, also in Algeria, and Niamey, in French West Africa, 
before arrival in Accra in the late afternoon. The Duke is 
due to leave Ghana on November 29, and arrive back in the 
U.K. on the following day. 


r 

The Electronics Industry and Space 

DISTINGUISHED audience in London on November 18 

heard the chairman of the Radio Industry Council ask 
that the Government should not overlook that industry in 
formulating its space projects. Mr. E. E. Rosen, who was 
speaking at the annual dinner of the Radio and Electronics 
Industry, said: 

“The Industry should be taken more into the confidence of 
Her Majesty's Government on the country’s space project pro- 
gramme. Electronics are such a vital part of any space project 
that I cannot conceive that the best results can be obtained by 
being dealt with in isolation.” 

Mr. Rosen then asked the rhetorical question whether the 
Industry was not the guider of guided weapons. All machines 
and missiles travelling in outer space would have to rely on 
equipment produced by their Industry. 

With reference to this part of Mr. Rosen's speech it is to be 
noted that the emphasis at past Radio Dinners has tended to 
be on broadcast entertainment, but the Industry was born in 
Britain 25 years before broadcasting was thought of and the 
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SACLANT ARRIVAL.—Air Marshal Sir Edward Chilton, 

A.O.C.-in-C., Coasta! Command, being greeted by Admiral 

J. Wright, U.S.N., Supreme Allied Commander, Atlantic, on 

his arrival at SACLANT Headquarters, Norfolk, Virginia, for a 

conference of major SACLANT subordinate commanders. 

Air Marshal Sir Edward Chilton is also Air C.-in-C. Eastern 
Atlantic Area. 


members of it are rightiy proud of the many remarkable things 
it has done both before and since. Today as Mr. Rosen's 
words show, its leaders are thinking of what it has to do and 
can do. 

They realise that the age of space travel is upon us and this 
is very largely an electronics problem. This country possesses 
electronics knowledge and experience second to none in the 
World. Much of it is in the hands of big manufacturers. all 
of whom are members of the Electronic Engineering Asso- 
ciation. This has technical committees, it has the collaboration 
of the Valve, Semi-conductors and Component Makers Asso- 
ciations, it can arrange liaison as requisite with the Tele- 
communications, the Scientific Instrument, the Business 
Machine and other such manufacturing Associations. More- 
over, it has now organized a very successful Electronics Forum 

The guest of honour at the Dinner was Lord Adrian, Master 
of Trinity College and Vice-chancellor of Cambridge 
University, who referred among many other things in his 
speech to the work of Dr. de Bruyne on aeronautical adhesives 

Sir Arthur fforde, chairman of the board of governors ol 
the B.B.C., replied to Lord Brabazon who had proposed the 
health of the guests. 


NEW KAMAN.—Being produced for 

the U.S.N. at the rate of one a month, 

the new Kaman HU2K_ all-weather 

helicopter follows current fashion in 

having its TS58 powerplant mounted atop 

. the fuselage. It is also noteworthy as 

re the first Kaman helicopter to have a 
single-main rotor/tail rotor layout. 


Howard Levy photographs 
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FREIGHTER AIRBORNE.—Canadair’s prototype Tyne-engined CL-44D made its first flight on November 15 at Montreal; 
it is the first of 12 ordered by the R.C.A.F. Canadair has 26 orders and options for the swing-tail civil version of the CL-44D; 
a cut-away drawing and description of this last-named appears on pages 537 to 541 


Significant’ Decision 


UTURE prospects of Scottish Aviation, Ltd., have been 
the subject of recent Parliamentary questions; the point 
at issue is whether the Army Air Corps will adopt the 
de Havilland Beaver, the Scottish Aviation Pegasus or some 


other type as a light liaison aircraft. 
to bear on the Government for the adoption of the Pegasus 

This aircraft is apparently only at the design study stage, 
ind is, in effect, a lighter development of the Pioneer. It will 
carry SiX or seven passengers and a pilot. Although for the 
Army it is artificiaily restricted to a 4,000-lb. all-up weight, 
it is likely to carry a one-ton payload at a higher weight. 

According to newspaper reports the decision between the 
Beaver and Pegasus was considered at a meeting of the 
Defence Committee on November 21. This followed a meeting 
on November 11 between the Prime Minister and a delegation 
representing Scottish Aviation and other Scottish interests 

The order in dispute is said to be for about 30 light liaison 
aircraft costing about £750,000 and it is reported that the 
Beaver is favoured by the Army, doubtless as a_ well-tried 
aircraft which can be bought off the shelf. Although this ts 
a relatively small order in itself, it is important as marking 
the first of its kind since Mr. Duncan Sandys took over his 
new Ministry of Aviation. The decision will thus be a pointer 
to the future as to whether small companies will continue 
to receive “rescue orders or will be allowed to go out of 
aircraft manufacture. It may also indicate whether the placing 
of orders will still depend on local unemployment, as has 
happened in the past 

Mr. Sandys has expressed his keenness for large groupings 
of companies. His decision in this case will be watched 
closely by many companies larger than Scottish Aviation 


\ flair 
disturbing comments con- 
and some blunt words 


Pressure is being brought 


Fairey 

LTHOUGH, last week, 
cerning the future of the Rotodyne 
regarding Ministerial responsibility for its delay--were made 
by Mr. G. W. Hall, F.R.Ae.S., M.S.A.E., chairman of the Fairey 
Group of companies, by the time of going to press there had 
been no official statement giving reassurance as to the position 


some 


of this important British aircraft. Mr. Hall was presenting 
his annual report to the shareholders and he went so far as 
to say that in all the prevailing circumstances his company 


found it “ difficult in the extreme ~ to decide whether it should 
persist with a project so large and complicated as the Rotodyne, 
without a clear and sufficiently large Government order 

Since early in 1958, he said, the company had been encour- 
aged to continue with development, which had been extremely 
expensive in spite of the greatest care being taken to limit 
expenditure ‘From time to time, both in the House of 
Commons and elsewhere,” he went on, “ Ministers of the Crown 
have made clear their interest and have promised—subject to 
financial and technical negotiations—that Government assist- 
ance would be given both in the form of a contribution to the 
development costs and by the placing of orders 

“It is because of the period over which these negotiations 
have stretched—and are still being stretched—that I feel we, as 
a company, have some considerable complaint. Settlement 
and orders—have always been just round the corner, and at 


no time have we as a board felt that we could afford to stop 
spending large sums on our efforts to prove the technical 
feasibility of the aircraft while attempting to reach finality in 
the contractual 

At this moment we are within a few weeks of the signature 
of a development contract which would ensure the Government 
supporting us to the extent of some £4 million. Again, as we 
stand today, there would appear to be every probability of 
our receiving an order for military Rotodynes plus the require- 
ment for an initial six from B.E.A., for which we have received 
a Letter of Intent. I must inform you, however, that this 
is not yet a firm order and that negotiations with B.E.A. are 
still proceeding 

*But—and it is a considerable but—-time has run away 
and in consequence the period in which we may expect to 
sell Rotodynes to operators all over the World has shortened. 
We have attempted to minimize this delay by incorporating 
in the production version greater carrying capacity and improved 
economics 

‘We feel that much of the delay I have just referred to 
arose from the fact that no one Minister was responsible for 
the research and development needed for civil aviation and the 
co-ordination of military and civil needs. We hope that the 
setting up of the Ministry of Aviation will lead to great 
improvements in this field.” 


sense 


Earlier in his report, Mr. Hall had stated that there had 
been very considerable drop in Fairey profits—from 
£2.231,146 to £509,911-—-for the year under review compared 


with the previous year. This was a direct result of the fall-off 
in aircraft work following the 1957 Defence White Paper. 
There had been the need to spend considerable sums on 
research and development. This heavy expenditure stemmed 
from two main causes, both of which resulted directly or 
indirectly from Government policy. This first cause was that 


now the aircraft industry must finance, on civil projects, the 
necessary research and development expenditure—cither in full 
or with limited contribution from Government funds. The 


second cause had been the need, in view of the waning aircraft 
business. to establish new projects outside the aircraft field 


GAPAN MASTER.— 
Dr. K. G. Bergin, 
director of B.O.A.C.'s 
personnel and medical 
services, who has been 
elected Master of the 
Guild of Air Pilots and 
Air Navigators for 
1959-60. 
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Matters of Moment... . 


A New Simulator for B.E.A. 


S a very appropriate postscript to the handing over of 

B.E.A.’s first two Comet 4Bs on November 16, came the 
formal acceptance—the following day—by Lord Douglas of 
Kirtleside, G.C.B., M.C., D.F.C., of a Comet 4B flight simulator. 
This has, like other simulators used by the Corporation, been 
produced by the Air Trainers Link division of General 
Precision Systems, Ltd. It is installed in the B.E.A. Simulator 
Building at Heston where, too, are the Viscount 700 and 800 
simulators and, until recently, the one for the Elizabethan. 

Sir John Baker, G.B.E., K.C.B., M.C., D.F.C., chairman of 
General Precision Systems said, in handing over the instaila- 
tion, that the company was very proud in having completed 
the simulator ahead of the arrival in service of the first aircraft; 
the equipnent nad been designed, mManutactured, delivered and 
installed within 20 months. The company was also proud of 
the tact that official certification of the simulator had been 
obtained in 24 hours and it was fully approved and accepted 
for the whole range of service it was required to give. 

Lord Douglas, in reply, spoke warmly of the co-operation 
received from Air Trainers Link. As the Corporation was 
buying only seven Comets, he said, there had been much 
deliveration as to whether the expense of such a simulator 
would be justified. Their conclusion had been, however, that 
even with such a small fleet, it would certainly be worth while. 

During the next seven months all the 95 pilots selected for 
B.E.A. Comets would complete their conversion training. The 
actual amount of flying to be done in the aircraft during this 
training programme would be only about 7 hr. per pilot. The 
simulator, he added, had been officially approved by the 
Ministry of Aviation for use in instrument rating renewals and 
bi-annual checks. 

This new simulator is the first ordered by B.E.A. to be 
equipped with motion. The flight deck—which is an exact 
replica of that on the Comet 4B—can be made to pitch + 10° 
and roll 3° either way, in response to control movements. This 
is accomplished by an electronically controlled hydraulic jack 
system the principal unit of which is a Comet nosewheel jack. 
As the flight deck portion of the simulator weighs in the region 
of 34 tons the problems involved in providing the required 
motion without any built-in unevenness or shudder, were by no 
means negligible. 

Conversion courses for the B.E.A. Comet pilots are, we 
understand, planned to take 18 hr. altogether using the 
simulator for about 11 hr. of this time and actual aircraft for 
the remainder. This represents a saving in flying time of about 
50%. But this is only part of the overall saving, revenue- 
earning aircraft need not be withdrawn from operation for 
training purposes and a large part of the training programme 
is made independent of weather conditions and inevitable 
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delays. All these factors indicate the order of the economies 
effected that justify the installation of specialized equipment 
costing somewhere around £250,000. 


Weather and Personal Flying 

NCE again, the silly season is upon us. Every year, at 

about this time, private pilots begin scattering their light 

aircraft with monotonous regularity over golf courses, playing 

fields and other open spaces through running out of daylight 
or visibility during our short Northern winter days. 

Everyone who flies in Britain sooner or later gets caught 
by the weather. In its latest newsletter, the Surrey and Kent 
Flying Club bemoans the fact that regularly, over the past few 
Sunday afternoons, some of its members flying from Biggin 
Hill. have found themselves force-landed in fields. And last 
week-end also saw a Hawk Trainer from Elstree down on a 
convenient golf course. 

These achievements pale alongside those of that other private 
pilot, who last Friday caused the complete suspension of 
London Airport's flying activities for 23 minutes, at untold 
expense, complication and not a little hazard, simply by arriving 
unannounced in its circuit at dusk. This is guaranteed to make 
the authorities take a really sympathetic viewpoint of personal 
flying problems. 

According to newspaper and radio reports, the pilot of the 
Messenger in question entered cloud on a flight from Staverton 
to Eastleigh, and emerged completely lost. He apparently sent 
out an emergency call on his radio, and this was picked up by 
R.A.F. Bovingdon. Reporting that he was over a green flashing 
beacon resulted in Bovingdon pinpointing his position as London 
Airport, which was accordingly alerted. London Radar is 
apparently unable to pick out aircraft immediately overhead, 
and the Airport therefore suspended all operations. 

The Messenger was, according to published reports, without 
navigation, cockpit or instrument lighting, temporary illumin- 
ation being provided by a pocket lighter. When this failed, 
compass readings were taken by flashes of the flint. By then, 
Gatwick made contact and took over the job of homing the 
Messenger, which eventually landed there. 

It was fortunate that the aircraft was equipped with radio, 
but this incident stresses the need for more navigational aids 
and fixing services for the private pilot, apart from any require- 
ments for improved flying discipline. In the clubs, it seems 
that the latter must be achieved by stricter standards of 
instruction. 


ELAND-CONVAIRS.—Last week we briefly recorded the 
order that has been placed with Napiers for 15 Eland turboprop 
powerplants for Allegheny Airlines’ five Convair 540 con- 
versions, In next week’s issue of THe AEROPLANE AND 
ASTRONAUTICS We propose to include details of the equipment 
and information about the airline. 


PROGRESS AT CHADDERTON.—Work on the Avro 748 prototype proceeds apace at Manchester and the starboard wing is now 
in position as this recent photograph shows. The second fuselage is in the jig; the nose of the mock-up is right foreground. 
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Astronautics and Missile News 


WOOMERA RECORD.—A. satellite 
tracking camera at W.R.E., Woomera, 


has secured the only photographs so far 
obtained of the U.S. satellite, Discoverer 
VII. The Australian Minister of Supply, 
Mr. Hulme, said that two separate photo- 
graphs were taken on November 11. 


SPACE CO-OPERATION? — Accord- 
ing to Dr. Keith Glennan, NASA 
administrator, U.S. and Russian scientists 
have started informal talks with a view 
to a Co-Operative programme of space 
exploration. The talks have been between 
NASA scientists and a four-man Russian 
delegation which has been attending an 
American Rocket Society meeting in 
Washington. 

OPERATIONAL ATLAS.—The Atlas 
ICBM squadron at Vandenberg AFB, 
California, has been integrated into 
Strategic Air Command's war plan and is 
now ready to launch at 15 minutes’ notice, 
according to Maj.-Gen. David Wade, com- 
mander of the U.S.A.F.’s first missile divi 
sion. 


General Aviation News 


KREMLIN °‘COPTER.—An Mi-4 
helicopter was demonstrated to Russian 
leaders. including Mr. Khruschev, in the 
grounds of the Kremlin on November 11. 
During his American visit, Mr 
Khruschevy admired Mr. Eisenhower's 
personal §-58, and tentative negotiations 
have started with Sikorsky to purchase 


three similar helicopters. 


LOST OVER LONDON. A privately 
owned Miles Messenger caused London 
Airport to close for 23 minutes on 
Friday, November 20, when it appeared 
in the circuit at dusk. Its pilot, Mr 
Robert Bell, had taken off from Staverton 
for Portsmouth, but lost his way en 
route. He discovered the London Air- 
port beacon and was subsequently homed 
for a safe landing to Gatwick 


VERTOL TAKEOVER. Negotiations 
are in being between the Boeing Airplane 
Co. and the Vertol Aircraft Corp. with 
a view to the latter company being 
acquired by. Boeing. If this plan goes 
through the Vertol team at Morton, Pa 
would become the Vertol Division of 
Boeing. 


LINNET CHANGE.—A change in the 


organization of Garland-Bianchi Aircraft 
Douglas 


at Maidenhead is reported by 
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DISCOVERER VIIL.—The U.S. Air 
Force has again failed in an attempt to 
recover a 300-lb. capsule from a 
Discoverer satellite. Launched from 
Vandenberg on November 21, Discoverer 
VIII entered an “ eccentric orbit ” which 
caused the capsule to be ejected on the 
1Sth orbit instead of the 17th, as originally 
planned 


VENUS PROBE?--Reports from 
America suggest that NASA will attempt 
to launch a Venus probe on, or about, 
December 10 using a five-stage version 
of Thor-Able The probe will, be 
equipped with solar batteries for operat- 
ing electrical equipment. 


RADAR OUTPOST?—According to 
reports, a large radar facility is to be 
built * somewhere in Britain” to provide 
early warning of ICBM attack. It will 
apparently be powerful enough to detect 
launchings at a distance of 3,000 miles, 
and the Americans are believed to have 
allocated several hundred million dollars 
to the project 
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This huge radome is being assembled at 
the missile and surface radar plant of 
the Radio Corporation of America at 
Moorestown, N.J. It was fabricated and 
is being erected for R.C.A. by the 
Goodyear Aircraft Corp., of Akron. 


Bianchi, who has severed his connection 
with the company. He is continuing with 
the activities of Personal Plane Services 
at White Waltham, and is increasing his 
efforts to import light aircraft—especially 
the Rousseau Emeraude—from Europe 
The Emeraude is being produced by 
Garland-Bianchi Aircraft as the Linnet 


ANOTHER RUSSIAN RECORD. 
Latest World Record to be claimed by 
Soviet aviation (see last week's issue) is 
that for speed over 100 km. by helicopter 
The massive Mi-6 ts claimed to have 
achieved 167.206 m.p.h., compared with 
the 141.8 m.p.h. previously established 
by a Sikorsky H-34 of the U.S. Army 


BOEING SPARES.—A European poo! 
store for Boeing 707 spares is to be set up 
at Orly by Boeing Airplane Co. in the 
spring of 1960. 


LANCHESTER LECTURE. The 
Third Lanchester Memorial Lecture was 
due to be given last night by Prof. Dr. H 


Schlichting; his subject was “Some 
Developments in Boundary Layer 
Research in the last Thirty Years.” 
Prof. Schlichting, an eminent German 


specialist in this subject, has worked in 
this field since the late 1920s and spent 


five years with Dr. Prandtl! studying 


boundary-layer theory 


LONG DROP.--A new height record 
for a parachute descent was recently 
established by Capt. Joseph Kittinger of 


the U.S.A.F who jumped from a 
balloon flying at 76,400 ft. over New 
Mexico. The 300-ft. helium-filled plastic 


balloon took 90 min. to reach its peak 
altitude, where the temperature in its 
open gondola was 104° below zero. Capt. 
Kittinger made a free fall through some 
66,000 ft. before his parachute was auto- 
matically deployed. 


SOLARTRON DELIVERY. A 
second Solartron radar simulation system 
for Italy--this time for the Italian Air 
Force—left Bovingdon on November 11 
in four Fairchild Packets. Another of 
these simulators is on demonstration tour 
in Europe. 


SIKORSKY ORDER.—A $23 million 
order for * S-58-type ” helicopters for the 
U.S. Navy has been placed with Sikorsky. 
The order covers anti-submarine and 
troop and cargo transport versions. 


RAMJET COLLABORATION.—The 
existence can now be revealed of a 
technical collaboration agreement 


between the Royal Swedish Air Board 
and Bristol Siddeley Engines, Ltd., which 
covers the development of ramjet engines. 
Signed in 1957, this agreement has 
hitherto been on the secret list. 


C-130 ORDER.—The Repuolic of 
Indonesia has ordered five C-130B 
Hercules turboprop transports from 
Lockheed’s Georgia Division. The con- 
tract includes an option to buy five more 
Hercules. 


HEAVY AIRDROP.—A 20,000-Ib. bull- 
dozer leaving a U.S.A.F. Hercules during 
Exercise Ranger Bulldozer, the largest 
American peacetime equipmentairdrop. 
The load was lowered by six 100-ft. 
canopies ; 30 mins. later, it was being 
used to construct an airstrip. 
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Commercial Aviation Affairs 


T.W.A. JET SERVICE. — T.W.A. 
inaugurated their jet service across the 
North Atlantic on November 23 east- 
bound, and November 24, westbound, 
between New York and London and 
Frankfurt. T.W.A. offers non-stop service 
in each direction “regardless of weather,” 
using Intercontinental Boeing 707-331s. 
Initial frequency is three flights a week, 
increasing to one a day in January, 1960, 
and two a day in the summer peak. 


JET RE-ORDERS. — Ansett-A.N.A. 
has ordered a third Lockheed Electra. 
American Airlines will buy one more 
Boeing 707-120, to be used for certifica- 
tion of the turbofan-engined version. 
T.C.A. is reported to be ordering four 
more Conway-engined DC-8s. 


OPEN - RATE OPPORTUNITY. — 
South African Airways has announced 
plans for an economy-class fare of £219 
return between Johannesburg and 
London next summer in its Boeing 707s. 
Present 1.A.T.A.-standard tourist fare is 
£273. The route is one on which the 
1.A.T.A. Traffic Conferences have failed 
to agree and an “ open-rate”™ situation 
will exist after April 1. 


A LONG CHARTER. Overseas 
Aviation (C.1.), Ltd., recently completed 
a 33,000-mile charter flight with one of 
its five Argonauts. Fixed by Lambert 
Brothers, this flight carried the Czech 
Philharmonic Orchestra from Prague to 
Australasia, for concert appearances in 
Auckland, Christchurch, Melbourne, 
Sydney and Brisbane; and then on to 
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- QANTAS 


ONE HUNDRED UP.—Deliveries of the Lockheed Electra passed the 100 mark with 
the recent arrival of two Qantas L-188Cs in Australia. They will be used on the route 
from Sydney to Tokyo via Darwin, Manila and Hong Kong. 


Tokyo. From Tokyo, a ship's crew was 
flown back to the U.K. In 39 days, the 
Argonaut was behind schedule only once. 


BRITANNIA OVERHAULS.—Bristol 
Aircraft will do 3,600-hr. overhauls on 
C.P.A.’s eight Britannias under a newly 
signed contract. The company is already 
responsible for the 1,800-hr. overhauls of 
these aircraft. 


DERBY TO DUBLIN. Derby Avia- 
tion has received M.o.A. approval for a 
scheduled service from Luton and Derby 
to Dublin. The licence is for seven years 
and permits up to seven flights a week 
with Dakotas or 14 a week with 
Marathons. 


COMET PROSPECTS.— Misrair, the 
Egyptian airline, is reported to be about 
to purchase three Comet 4s. Misrair has 
been a prospective Comet purchaser for 
some time, and the contract is only sub- 
ject to the completion of satisfactory 
financial arrangements. Another likely 
buyer is the French U.AT., which 
may soon order four Comet 4Cs. 


S.A.S. SELL DC-6s.—Aecronaves de 
Mexico has purchased six of the original 
S.A.S. fleet of 12 Douglas DC-6s, plus 
spares and crew training facilities. Three 
of the DC-6s have already been sold to 
Guest Aerovias and the other three will 
be used by Transair, of Sweden. 


HONOURED. an investiture at 
Buckingham Palace on November 17, Mr. 
E. C. Wheeldon, managing director of 
Westland Aircraft, Ltd., was appointed 
C.B.E.—the announcement of which was 
made in the Birthday Honours list. 


A.B.A.C. NEWS.--The Rt. Hon. Alan 
Lennox-Boyd, M.P., has accepted office 
as a vice-president of the Association of 
British Aero Clubs and Centres. Mr. 
Lennox-Boyd has been keenly interested 
in the flying club movement for many 
years, and in 1953, when he was Minister 


wf 


of Transport and Civil Aviation, he 
presented the Association with a trophy 
to be awarded each year to the most 
efficient club. 


MASTER PILOTS.—GAPAN _ has 
awarded master pilot certificates to the 
following: Capt. L. Arthur, D.F.C., 
captain (Senior Ist Class). B.O.A.C. 
Comet Flight; Capt. K. C. Deadman, 
instructor, B.O.A.C. Comet Flight; Capt. 
F. Fischer, D.F.C., chief check and train- 
ing captain, T.A.A.; Capt. C. C. Forman, 
check and training captain, T.A.A. DC-4 


% 


VISITOR TO C.F.E.—Viscount Caldecote, chairman and managing director of English 

Electric Aviation Ltd., accompanied by Air Cdre. Strang-Graham recently visited the 

Central Fighter Establishment at West Raynham. Here (I. to r.) are Wg. Cdr. Lord, 

station commander; Gp. Capt. Crowley-Milling, Acting Commandant; Lord 

Caldecote ; Air Cdre. Strang-Graham; and Air Vice-Marshal Hartley, A.O.C. No. 
12 Group. 


LONDON RECEPTION.—Sheikh Najib 

Alamuddin, chairman of Middle East 

Airlines (right), with Mr. R. M. Hilary of 

Napiers at a reception given by the 
Sheikh in London. 


flight; Capt. N. Rodnight. Hunting-Clan 
Air Transport. 


GLOSTER APPOINTMENTS.— Mr. 
F. J. Turton, who has been service 
manager at the Gloster Aircraft Co. 
for the past 14 years, has been appointed 
manager of Gloster’s factory and airfield 
at Moreton Valence, near Gloucester 
Mr. A. Serle, who has been assistant 
service manager since 1952, succeeds 
Mr. Turton as service manager. 


BACK HOME.-—Mr. Jack Rasmussen 
has returned to this country from the 
Caribbean, where he looked after 
Vickers- Armstrongs (Aircraft), Ltd., 
after-sales service, and is now attached to 
the sales department at Weybridge. 
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B.E.A. Introduces Jet Service 


ITHIN three months of putting the de Havilland Comet 4B 
into regular service, B.E.A. expects to achieve average 
daily utilization of about seven hours per aircraft, and an 
annual utilization rate of 2,400 hours. This figure is only 


slightly less than the utilization of Viscounts 6} years after they 
went into service with B.E.A.. and is a very high target for a 
short-haul operation. 

That it has been planned at all is a tribute to the Comet’s 
reliability and an indication of B.E.A.’s eagerness to get into 
the jet business The Comet is not only the Corporation's 
first jet transport but is also the first major new equipment 
B.E.A. has introduced since the Viscount went into service. 
Nearly 20°, of B.E.A. capacity ton-miles will be produced by 
the seven Comets next summer 

Passengers will be carried in B.E.A. Comets for the first 
time within the next week two, although the full-scale 
introduction of the new aircraft ts not scheduled to begin until 
next April. As training commitments permit, and to provide 
pilots under training with route experience, Comets will replace 
Viscounts between now and April on an ad hoc basis on some 
routes such as those to Nice, Ziirich, Frankfurt and Dusseldorf. 

The table below shows the routes, journey times and frequen- 
cies of Comet services to be introduced between April and July 
next year These not all separate for instance, 
Rome and Munich are both transit points on the services to 
Athens, from which some services continue to Istanbul and 
some to Nicosia and Tel Aviv. Similarly, Oslo and Stockholm 
wili be worked on a single service. For the most part, the 
Comet services will be out-and-back in a day; exceptions are 
the flights to Warsaw, where the aircraft and crew will night- 
stop. the Moscow service, leaving London at midnight, a night 
service to Malta and night flights to Stockholm and Ziirich. 


or 


are services, 


| 
gintroduction | Route | Journey Time Weekly Frequency 
| 
| | 
| | | 
| | hr min | 
April 1 London—Munich | 1 35 | 2 
| London—Rome | 2 10 | 7 
| London—Wa-saw | 2 30 | 2 
| London—Moscow 3 30 | 2 
| London—Athens 4 49 | 9 
| London—!stanbul 6 30 | 5 
| London—Nicosia 6 55 2 
| London—Tel Aviv | 7 25 4 
May 1 | London—Dusseldorf | 1 0s 7 
London—Copenhagen 1 40 9 
| London—Nice 1 45 | 14 
London—Oslo | 1 55 } 7 
| London—Malta 2 45 1 
| London—Stockhoim | 3 30 | 7 
May 14 London—Zurich | 1 25 | 2 
July 1 | London—Zurich | 1 25 | 14 
| London—Frankfurt 1 15 7 


The B.E.A. Comet services to the Eastern Mediterranean will 
be closely integrated with Olympic Airways’ services which, 
with two Comet 4Bs, will fan out from Athens and serve 
additional cities not on the B.E.A. network. The Olympic 
Comets are scheduled for delivery early next year, and will be 
maintained by B.E.A., which is also training Olympic crews 


Three-pilot Operation 
B.E.A. has chosen, after very careful consideration, to crew 
its Comets with three pilots; crews of the Vanguard and 
probably the D.H.121 will be similarly constituted, although the 
actual division of duties between the three pilots may differ 


from type to type 

The Comet crews comprise a captain and two first officers. 
All will be trained on the systems panel (containing fuel, 
pressurization and de-icing controls), although the captain will 
not normally “ fly ~ the panel in service. The first officers will 
be proficient in the right hand seat and at the panel, and 
will serve alternately at the two positions for specified periods. 

B.E.A. believes that this arrangement gives improved safety 
by providing a closely integrated team, each member of which 


The Comet 4B flight deck has been re-designed for B.E.A.'s 

three-pilot operation. The systems panel is to starboard behind 

the co-pilot, with a further position to port for a radio operator 
when required 
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is fully conversant with the others’ jobs, to the extent of being 
able to take Over in an emergency An additional factor was 
that the Corporation at present employs no flight engineers 
and that pilots were available for the job 

A start was made this month on training the 30 three-pilot 
crews which B.E.A. requires for its Comets by next July. All 
are ex-Viscount captains and first officers, being replaced in 
turn by Dakota crews moving up; and all, in due course, will 
be expected to graduate on to D.H.121s. The normal con- 
version course comprises five weeks of ground instruction; two 
weeks of base conversion, involving some 40 hours on the 
newly installed Air Trainers-Link simulator; about eight hours’ 
base flying; two or three route simulation flights, and 10-12 
sectors on line training 

This training programme is being handled by Capt. Atkins 
with six other captains in collaboration with Capt. G. 
Greenhalgh, the Comet flight manager. As the Comet its 
B.E.A.’s first jet, special attention has been paid to giving 
these training captains an adequate background of experience. 


Last December they took ground courses at Hatfield and 
Derby, and early this year flew the Comet 3B for a few 
hours” each. They then spent some time studying the 
R.A.F..s Comet operations at Lyneham and flew as super- 
numerary crew with No. 216 Squadron on the route to the 
Far East. B.O.A.C. operations were also studied and flights 


were made on Comet 4 training flights. Finally, the Comet 
flight manager, assistant training flight manager, and senior base 
flying and line training captains obtained some valuable 
experience on the Comet 4B during its test flying. 

The first Comet 4B was handed over to B.E.A. seven weeks 
ahead of schedule, on November 9 (with a second on 
November 16), and in the first eight days, 56 hours’ flying was 
achieved. The next task is to give the training captains the 
necessary 50 hours before they can start work; this has to 
include 20 hours on the routes, with 10 hours in command, for 
which an intensive six-day programme of route flying began on 
November 21. 

Flying training is based at Stansted, where a self-contained 
unit has been set up for ground engineers as well as for pilots; 
if weather is bad at Stansted, arrangements have been made 
for flying to continue at Prestwick, Bedford, Lyneham, or even 
in North Africa 

B.E.A.’s Comets are laid out for 86 passengers, including in 
four-abreast seating in the first-class lounge. The aircraft have the 
new white, black, red and silver external finish, and the cabin 
colours are predominantly charcoal and coral. Individual aircraft 
names, which are of astronomers, are carried only inside the cabin 
and are as follows for the first six aircraft: G-APMA, “ Edmond 


Halley G-APMB “Walter Gale G-APMC, Andrew 
Crommelin G-APMD., * William Denning”; G-APME, “ John 
Tebbutt and G-APMF., “ William Finlay.” 

Total capital commitment by B.E.A. on the seven Comets to 


date, including associated spares, is just over £9 million. When the 
plan to buy Comets was first announced by B.E.A. it was stated 
that the fleet would be depreciated over five years and then sold 
back to de Havilland. 
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707 Aecidents and Incidents 


HE recently published Civil Aeronautics Board report on 

the 707s dive over the North Atlantic on February 3, 1959, 
has cleared up some of the less well understood aspects of 
this affair and provided detailed information about the sequence 
of events. More information has also become available about 
the training accidents on Long Island on August 15 and near 
Seattle on October 19. 

The basic cause of the near-disaster in February to a Pan 
American 707 on a scheduled westbound North Atlantic service 
was given by the C.A.B. as co-pilot inattention after disengage- 
ment (for unknown reasons) of the autopilot. The aircraft, 
with 110 passengers and 10 crew, was flying at 35,000 ft. in 
smooth air with the co-pilot in charge. When the autopilot 
disengaged, the 707 entered, “ smoothly and slowly,” a steep 
descending spiral, and the co-pilot was unaware of this fact 
until he felt buffeting and acceleration forces. His own instru- 
ment panel lights had gone out, but he saw that the captain's 
artificial horizon had “toppled” and, from the movement of 
the stars, that the aircraft was in a nose-down right-hand spiral 
and nearly on its back. He unsuccessfully attempted recovery, 
but was immobilized by g forces. 

When the captain had struggled back into his seat he reduced 
power to idle and saw that the altimeter was passing through 
17,000 ft., that the turn indicator was showing maximum right 
deflection and that the stabilizer was full nose down. His 
electric trimmer failed to function. He rolled the aircraft level 
while in cloud and, with g forces relieved, the flight engineer 
could turn the manual stabilizer wheels. A steady pull on 
the control yoke initiated final recovery at about 6,000 ft. 

Boeing-interpreted information from the flight recorder 
carried in the American Airlines’ 707, which was lost in the 
training accident on Long Island, suggests that the aircraft 
developed a severe yaw to the right about 14 seconds before 
impact: a roll to the right followed and the aircraft became 
inverted. Recovery was completed and a pull-out initiated 
just before impact. The 707 was making an approach to land 
(probably with engines 3 and 4 throttled back) and was at 
1,000 ft. and flying at 145 knots when an (apparently intentional) 
pitch-down manceuvre was initiated. This was followed by the 
yaw and roll, with the aircraft inverted eight seconds afterwards. 

The Braniff Airways training accident apparently developed 
from a demonstration of recovery from a Dutch roll. In an 
extreme attitude an incorrect recovery action appears to have 
inverted the aircraft. Two engines were “thrown” in this 
manceuvre and a third was lost when taking recovery action. 


B.O.A.C. and its DC-7s 


HOSE who have read B.O.A.C.’s Report and Accounts 

for 1958-59 will not have been surprised by last Monday's 
news of the losses likely to be experienced in the re-sale of the 
10 DC-7Cs which were purchased for about £13 million in 
1955 to tide the Corporation over a difficult period. Two are 
now being offered for $1 million each (about £357,150) and 
the remaining eight are due to be sold before next autumn. 
This somewhat specialist long-haul piston-engined aircraft will 
inevitably be difficult to sell in the present era, but there might 
be prospects for it were it to be converted to an all-freight 
role. 

The likely re-sale difficulties for the DC-7C were pointed out 
in THe Aeaopcane of January 2, 1959, (p.2) after the Corpora- 
tion had been given permission to retain these aircraft beyond 
the originally agreed period. 


Decca Demonstrations 


HATEVER may be the future of international agreement 

on radio aids, the Decca Navigator System continues to 
have U_K. support and to be of special interest for operators 
and controllers in particular areas clsewhere. Last month, for 
instance, successful demonstrations were made with the com- 
pany’s Valetta in the Rome control area, and last week the 
advantages of this area-coverage system were shown in the 
Channel Islands pattern. 

A portable two-pattern chain was recently laid down in the 
Rome are: for NATO evaluation purposes with Fiat G-91 
strike-reconnaissance aircraft and this was used in the demon- 
strations on October 14. It provides cover for most of the 
Rome control area and over a considerable area to the west 
and north on Airways Amber 1 and Amber 14. A complicated 
pattern and an abbreviated version were successfully followed 
in the Valetta and the demonstrations were probably the most 
comprehensive A.T.C. exercises yet completed with the system. 
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The Flight Leg trace toilowed with great accuracy the agreed 
pattern, which included a deviation around Danger Area 42, 
the joining of Amber | Airway and return along it from Elba 
on a different, parallel track to a point abeam Orbeteilo. 
Thence the aircraft was positioned for following a track through 
a Decca Airway to a holding pattern and a return to Amber | 
and to another holding pattern in the Rome control zone, 
followed by the intersection of the Ciampino irs. None of 
the normal aids was used, though the vor and Nps facilities 
were calibrated in the course of the flights. 

The level of traffic between the U.K. and the Channel Islands 
during the summer months is probably greater than in any 
comparable area in Europe, and the Ministry of Aviation is 
considering the introducton of a new Airway, Blue 26, between 
Hastings and Jersey. The demonstrations last week were 
designed to show how traffic control and sequencing might be 
improved by the provision of additional flight paths and holding 
patterns in an area where, because of the restricted land area, 
there can be few point-source aids. Airway Blue 26 can, in 
fact, only be flown accurately by the use of an area-coverage 
system. The South-West British chain was used and the fact 
that a slave transmitter is located on Jersey itself means that 
the coverage in the area is very accurate. 


Comments from the Corporations 


N a written answer to a Commons question (November 16) 

the Minister of Aviation presented statements from the two 
airline Corporations giving their comments on the “* Report of 
the Select Committee on Nationalised Industries “ (see our issue 
of September 4, pp. 88-89). 

The most important comment comes from B.E.A., which 
agrees with the Committee in its conclusion that a merger of 
the Corporations would be beneficial neither to the individual 
airlines nor to British air transport as a whole. B.E.A. believes 
“that the financial savings, if any, would be more than 
swallowed up by the inherent inefficiency of a very large organi- 
zation trying to undertake two entirely different tasks.” How- 
ever, the Corporations “are again making a joint survey cof 
possible fields for co-operation. The issues must turn on what 
is, Or iS not, more economic; this, in turn, calls for extensive 
costings which inevitably take time.” 

B.O.A.C. comments that the problem of aircraft development 
costs is being examined by the Government departments con- 
cerned, that no conclusion has yet been offered, but that, mean- 
while, the Corporation has written off. as a capital loss, unc 
£5 million “* excess of pre-operational development expenditure.” 
(See our issues of October 30, p. 405; November 6, p. 428, and 
November 13, p. 461.) 

In reply to the Committee's criticisms about engineering costs, 
B.O.A.C. claims substantial progress in reorganization and 
points to an improvement in engineering costs from 104d. per 
ton/mile in 1957-58, to 9d. in 1958-59, to 7d. so far during the 
current year, while hoping for a figure of 54d. per ton/mile 
for 1960-61. Delays in reorganization are explained by “a 
difference with the trade unions.” 

In its general comments B.E.A. points to the inherent 
problems in the operation of short-haul air transport and to 
the necessarily narrow margins within which the Corporations 
must work. 


The Air-freight Business 


NCE again the latest (August) freight traffic figures for U.K. 

aerodromes show a handsome weight increase of 22°., 
with a figure of 35,598 short tons by comparison with 29,149 
tons for August, 1958. These tonnages are not quite represen- 
tative of actual cargo movements, since they include vehicle- 
ferry uplifts, but a comparable percentage increase is still 
shown when the Ferryfield and Southend figures are excluded. 
The increase in the London area, for instance, excluding 
Southend, was of the order of 23°,—from 4,919 to 6,064 short 
tons. 

Incidentally, Silver City’s contribution—Ferryfield’s tonnage 
for this summer month was 18,722—is a reminder of the effect 
one operator can have on collective traffic results The 
BIATA members’ figures are consolidated in the Association's 
annual report (see our issue of November 13, p. 462) and 
scheduled-service freight, at 113,777 short tons, showed an 
increase of 31% on the previous year’s results. Silver City’s 
share of this was 87,003 tons—or 75.6% of the BIATA 
members’ total. 

Recently inaugurated all-cargo services include a weekly 
DC-4 run by Air France between Paris and Fort Lamy (Chad 
Republic) with traffic stops at Algiers and Reggane; and a three- 
times-weekly Swissair service with DC-3s between Ziirich and 
Stuttgart. 
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Only the VANGUARD 


has this future 
while making money 
right from the start 


THE VICKERS VANGUARD is designed for grow- YEAR PASSENGERS FREIGHT MAIL TRIP PROFIT pa 
wie —— Le. 
ing traffic, yet it will make profits right from 208 51% 
its introduction with payloads no bigger than p= . 

those carried by Viscounts today. aaa i iB = 


This is clearly shown in the illustration. ‘ 


Profit begins with the first 500-mile trip carrying 


no more than 42 passengers and 640 Ib of 


freight. Even on modest estimates of traffic and 


freight increases, its profits will grow consider- 


ably with the years. 1966 x i=: 2501» 


Assuming a 10°, increase per annum in 


traffic, and 7°, in freight, annual and cumula- © < 
tive profit at the end of seven years is remark- 1968 F ' tt =| 


ably high. By employing the Vanguard's 


cheap-fare possibilities, payloads and profits This diagram shows trip profit on a 500-mile sector at 
realistic European costs and current tourist fares. The start- 
point is 42 passengers and 640 Ib of freight in 1958. 


could be much higher. 


e Freight capacity 7/8 tons at normal 


Of all the airliners 425 m.p.h. cruising 


densities e Full routeing and A.T.C. flexibility e Can use 


only the Vanguard normal existing airfields e Quick turn-round e No airfield 
noise problems e ‘Ten years’ unique Vickers/Rolls-Royce 
has all these features 


turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VICKERS VAI N C A R 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


LIMITED WEYBRIDGE SURREY 


VICKERS-ARMSTRONGS (AIRCRAFT) 
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Parachutests | 


| Captive balloons for static tests. 


ie we 2 Determining drag with the use of a model. 
= \ 
3 Checking opening time. 
: a ai 4 Briefing a test Pilot. 
G. @. PARACHUTE COMPANY LIMITED 


STADIUM WORKS - WOKING - SURREY - ENGLAND 
Telephone: Woking 2277 
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Air Transport . . 


Testing B.O.A.C.s Boeing 707 


ETAILS have been given by Airplane Co. of the 
flights made by the B.O.A.C. Conway-engined 707-436 in 
the course of its F.A.A. functional and reliability trials at the 
end of September. In the course of four days. this 707 flew 
more than 12,000 miles, including a non-stop flight from Seattle 
to Tokyo, a 90-minute local demonstration flight at Tokyo, and 


Boeing 


the return to Seattle via Honolulu 
The aircraft carried a total complement of 57 crew and 
passengers. Details of the three flights are given below 


Seattie-Tokyo Tokyo-Honolulu | Honolulu-Seattle 


Distance, naut. miles | 4,181 3,493 2,381 
Time, hr: min 10:47 6:52 5:11 
Gross take-off we., Ib 302,000 272,000 274,500 
Landing wrt., Ib 162,300 175,500 176,500 
Fuel remaining, Ib 16,000 26,500 28,500 
Av. ground speed, knots | 387 | 506 462 
Max. ground speed, knots 490 _ - 
Av. headwind, knots | 77 24 2 
Max. altitude, ft 40,000 33,000 29,000 


Delivery of this first B.O.A.C. 707 is now expected to be 
two or three weeks after the contract date of December 31 
The delay is mainly attributable to some additional flights 
required by the A.R.B. to demonstrate characteristics which 
ire not part of the F.A.A. test schedule 


More Work for the 


N fulfilment of its 

Aviation Act of 1958, the F.A.A 
the task of operating some 2.095 military air-traffic control 
facilities. This new responsibility will require the F.A.A. to 
recruit 9,000 air-traffic controllers and 6,000 maintenance 
technicians 

Known as Project Friendship, this plan has been in prepara- 
tion since May, 1959, when the Agency began discussions with 
the Department of Defense to establish which military 
functions of air navigation and air-traffic control should be 
transferred to the agency Mr. E. R. Quesada, F.A.A. 
administrator, has listed the nine tasks of Project Friendship 
as follows 

1. To identify air navigation and air-traffic control facilities and 
services suitable for F.A.A. assimilation 

2. To develop personnel training requirements 
3. To develop a support programme 

4. To study the requirements for 
inspection tunctions 

S. To develop a programme for assimilating certain military flight 
service functions 

6. To design a programme for 
activities In Overseas areas 

7. To determine F.A.A.’s research and development requirements 
n connection with the transferred military activities 


under the Federal 
is NOW preparing to assume 


responsibilities 


D.o.D. flight- 


assimilating 


performing appropriate D.o.D 


533 THE AEROPLANE 


and ASTRONAUTICS 


8. To develop budget estimates 
9. To prepare adequate personnel 
military services can relinquish certain of 


egislation necessary before the 
their facilities. 

The 2,095 military facilities scheduled to be taken over by 
the F.A.A. are located at 337 different sites, of which 98 are 
in 17 foreign countries Consequently, the success of the 
programme depends on agreements being reached with foreign 
authorities, in addition to the goodwill of the military 
authorities and the necessary budgeting arrangements. The 
F.A.A. estimates that it will need only 13,330 personnel, 
including 3,500 overseas, to replace the 20,000 military personnel 
now employed at these sites 


Major problems in this important programme will be 
recruiting and training the new personnel over the next five 
years Some military controllers are expected to become 


available to the F.A.A., but virtually no maintenance personnel 


will be able to transfer The F.A.A. will therefore have to 
compete with the electronics industry for technicians and 
engineers, already in short supply, and may have to reduce 


qualification standards and lengthen the training period. 

The entire training programme will be conducted at the 
Oklahoma City centre, where two new school buildings for 
facilities training and air traflic management are to be com- 
pleted by July, 1961. In addition to A.T.C. responsibilities, the 
F.A.A. will take over some flight-inspection functions from 
the military. and will acquire additional flight-inspection air- 
craft and facilities training equipment for VOR, ILS, ARSR, ASR, 
1ACAN and communications equipment 


From Civil Service to Industry 


FTER completing almost 10 years of 

director-general of navigational services, Air Commodore 
W. E. G. Mann, C.B., C.B.E., D.F.C.. retired from the Civil 
Service earlier this month. As D.G.N.S., he has been responsible 
for development of the U.K.’s air traffic control systems, tele- 
communications, fire service, technical development of airports, 
and ground services generally, at a time when all these have 
been the subject of rapid change and development. 

Air Cdre. Mann joined the R.N.A.S. in April 1917 and served 
with Nos. 8 and 208 Squadrons in France, being credited with 
16 enemy aircraft destroyed and winning a D.F.C. His subse- 
quent service with the R.A.F. included instructing at the C.F.S., 
service in Iraq. and command of the Air Fighting Development 
Establishment at Northolt. From 1939 to 1942 he was chief 
signals officer in the Middle East, and thereafter specialized in 
signals duties with the R.A.F., as Air Signals Officer-in-Chief 
under. General Eisenhower in North Africa and S.A.S.0., 26 
Signals Group 

On retiring from the R.A.F. in 1945, Air Cdre. Mann joined 
the M.C.A signals officer and became responsible for 
converting wartime R.A.F. telecommunications facilities in the 
Middle East to meet the needs of civil aviation. His subsequent 
appointments were as assistant director (overseas), headquarters; 
divisional telecommunications officer, London and S.E. Division: 


service as the U.K. 


a8 Senior! 


and director of telecommunications, headquarters. He was 
appointed D.G.N.S. in January, 1950. 
We understand Air Cdre. Mann is joining the Decca 


Navigator Company 


NORTH AMERICAN VANGUARDS—The first four of 20 Vickers Vanguards for Trans-Canada Air Lines are seen here on the 


assembly lines at Weybridge with one of B.E.A.’s 20 Vanguards in the adjoining shop (background, right). 
is due to fly next February. 


Number one for T.C.A. 


) obtain a good first-hand impression of an up-to-date 

military fighter during its early days of operational service 
is always a difficult task for anyone outside the Services, and 
when there arose recently an opportunity to fly in the latest 
type to be issued to R.A.F. squadrons, I took advantage of 
what proved to be an interesting experience. 

The particular aircraft in which I was to fly, the Gloster 
Javelin FAW.7, powered by two Bristol Siddeley Sapphire 
A.S.Sa.7s, each with a static thrust of 11,000 Ib., started to 
enter squadron service in the early months of this year and 
represents the first Fighter Command fighter to have air-to-air 
missiles as its primary weapon. 

With its large Sapphires, compared with the 8,300-lb. 
A.S.Sa.6s fitted to the Javelin Mks. | to 6, four de Havilland 
Firestreak AAMs, two 30-mm. Aden guns and, what is con- 
sidered by many to be the best available fighter air inter- 
ception (Al) and navigational radar, the FAW.7 is a good 
example of a modern all-weather intercepter. Although not 
a supersonic aircraft, its deployment in conjunction with a 
good ground early warning radar system and control organiza- 


tion presents a formidable problem to any _ high-altitude 
attacker. 

One of the first operational units to receive the Javelin 
FAW.7 was No. 23 Squadron (Wg. Cdr. G. I. Chapman, 
A.F.C.) at R.A.F. Horsham St. Faith, which re-equipped last 


April before returning to its parent base of Coltishall (Gp. 
Capt. H. A. C. Bird-Wilson, D.S.O., D.F.C., A.F.C.). Previously 
operating Javelin FAW.4s, the Squadron has been continuously 
in the night all-weather business since it was re-formed after 


The author dressed 
for the flight, which 
was preceded by a 
good briefing on the 
operation of the 
Martin- Baker 
Mk. 3jS ejection 
seat fitted in the 
Javelin FAW.7. 


e in a Javelin 


By P. R. Ramage 


the Second World War with Mosquito NF.30s and NF.36s in 
August, 1946. 
In line with other all-weather squadrons, No. 23 undergoes 


the standard Fighter Command training syllabus, which 
provides for a minimum flying target of 20 hr. per month for 
each two-man (pilot and navigator/radio operator) crew 
Approximately 40°, of this total is night flying obtained by 
the normal two-flight squadron establishment with one on 
“days ~ and the other on “ nights,” alternating every week. 

By far the major training task is practice interceptions 
(P.Ls) in conjunction with the local Master Radar Station, and 
60°, of all sorties flown come under this heading. Weapons 
training, including ciné, navigational exercises, instrument 
flying practice and controlled descents with Gca landings make 
up the remainder of the flying programme. The last-named 
item, Gca landing, is to. be supplemented at Coltishall by 
ILS in the near future. 

For peace-time flying, and with no bearing on the operational 
flying standard of the Squadron's second-tour (plus) crews, a 
weather limit of 800 yd. horizontal visibility and a minimum 
cloud base of 250 ft. is imposed. In addition, no aircraft can 
take-off without at least one major diversion airfield giving 
weather actuals and forecasts above this minimum. 

In addition to Gca and the present installation of ILS equip- 
ment, Coltishall has a 2.500 yd. runway with a Safeland crash 
barrier at each end. A Javelin simulator is not available on the 
station and crews have to go elsewhere for ground emergency 
and procedure training. 

On the practical side of airborne safety equipment. however, 
No. 23 Squadron has a certain Fig. Off. Peter Baigent. who has 
twice used the Martin-Baker ejection seat “in anger.” Once 
from a Javelin FAW.4 and the other time from a Mk. 7. 


The Firestreak in Service 

The introduction of the Javelin FAW.7 with four Firestreaks 
has had no effect on the handling qualities of the aircraft 
Tests with any permutation of AAM positioning, including 
asymmetric flying with two missiles on the dead engine side, 
have not presented any major problems. 

From the Squadron angle the new weapon has brought a 
number of changes to the training programme as well as new 
interest. Two types of Firestreak missiles have been issued 
dummy drill rounds and “ acquisition ” rounds—for ground and 
air training respectively. No. 23 Squadron has not undertaken 
any live firings yet and the number of missiles to be fired by 
a crew during a year or an operational tour has yet to be 
established. 

Two factors, (i) range availability and (11) target and weapon 
cost, will tend to limit the number of firings possible by United 
Kingdom squadrons. But this is not considered a major problem 
as acquisition training will provide all the necessary instruction 
required for operational efficiency, although live firing experi- 
ence would be a bonus. 

The Firestreak. powered by one solid-fuel rocket with a 
2-3 sec. burning time, can be launched at ranges from under 
} to 4 miles, depending upon conditions. and can climb 
10.000 ft. to intercept a target flying above the fighter. Fitted 
with both proximity and contact warhead fusing, it has a speed 
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of over Mach 2 and can be fired over fairly large angles to the 
target from dead astern to well out on the beam 

Aircratt armed with the AAM have a control panel in the 
pilot's cockpit which contains a switch for energizing the 
missile from its power supply. When this switch is operated 
a lamp above it lights; it goes out as soon as the missile is 
warmed up. The number of Firestreaks to be launched can 
also be selected. 

A lamp lights up when the aircraft's radar has locked onto 
the target. and another lamp lights up when the missile’s infra 
red homing head has also locked on. As soon as this happens 
one or all missiles can be launched using the normal armament 
firing button 


A Demonstration Sortie 

My flight demonstrated in general terms the fighter’s overall 
performance and handling qualities. It included a_ typical 
ground controlled interception for AAMs, followed by a ciné 
gun attack down to 200-300 yd.. and a GCA 

For take-off in the Javelin the two Sapphires are opened 
up to 80°, power against the brakes before rolling, which with 
the increase to 100°, on moving, gives a very considerable rate 
of acceleration down the runway Unsticking at around 
135-150 kt. according to the all-up weight, the fighter soon 
obtains its high optimum indicated climbing speed which is 
maintained until the best Mach number for the climb is 
reached This relatively high subsonic figure was flown all 
the way up to the demonstration interception altitude of 
36.000 ft. Reached within a very few minutes, this particular 
height was selected so that vapour trails would help in the 
spotting of our interceptor 

Controlled by the local Master Radar Station, the intercep- 
tion techniques using air-to-air missiles are different. as they 
obviously would be, to the curve-of-pursuit tactics of cannon 
equipped fighters. But since the target must provide a heat- 
source for the operation of Firestreaks guided by infra-red 
homing, an astern attack is still necessary. 

Once the fighter has confirmed that it has made al contact 
with the right target. the ground controller stops passing 
directions and relevant information on the movement of the 
target and the crew complete the interception on their own. 
Automatic “ lock/follow” radar gear is employed with radar 
ranging; both missiles and Aden guns can be fired blind without 


Two Javelins of No. 23 Squadron with undercarriage and flaps 
down. The two 250-gal. fuselage drop tanks and four 
Firestreak AAMs are normally carried on all sorties. 


Left to right, Plt. Off. J. R. Wheeler (navigator) and Fit. Lt. D. L. 

Holmes (pilot) talking to Ch. Tech. R. Sheridan (armament 

fitter). A dummy Firestreak round is being handled in the 
background. 


any visual contact with the target. Line-of-sight adjustments 
are made by means of a collimator which is fitted in the front 
cockpit with the gyro-gunsight 

In the demonstration interception, for which my Javelin, 
piloted by Fit. Lt. Peter Botwright, acted as target, the inter- 
cepting Javelin passed above and in front, but a successful 
attack was completed by the use of an “ over-shoot ” procedure. 
This has been developed primarily for overcoming possible 
inaccuracies in an interception during night or blind flying 
conditions 

One thought that entered my mind during this interception 
was the cold North Sea The wearing of the new one-piece 
Fleet Air Arm aircrew immersion suit would certainly increase 
my peace of mind if | were in the interception business over 
so much water for so long 

The elevators, rudder, mass-balanced ailerons, flaps and air 
brakes of the FAW.7 are of conventional construction and all 
the primary flying control surfaces are operated by normal 
cockpit controls. The large slotted-plate type air-brakes located 
on top and bottom inner wing surfaces can be used at any 
speed, but are limited in operation above 430 kt. Below this 
speed, or if opened above and the aircraft has been slowed 


down sufficiently the fully open air-brakes are very effective. 
The tailplane is 


hydraulically operated with the elevators 
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acting as anti-balance tabs. Trimming of the tailplane is by an 
electric actuator operated through a thumb switch on the 
control column. There is also a pitch auto-stabilization system. 

Fully powered hydraulic control is used to operate the rudder, 
which has a very good yaw stabilizer. With the yaw damper 
system switched off, the aircraft takes a considerable time to 
settle down after rudder has been applied. 

Generally accepted as a very pleasant aircraft to fly, with 
good handling characteristics, the FAW.7 does not have an 
autopilot, although a Sperry system is to be iustalled at a later 
date. This will be an electro-hyaraulic three-axis system with 
automatic approach and altitude control. 

Single-engine performance does not present any problems as 
all asymmetric rudder loads can be trimmed out and the main 
Service restriction to the aircraft is no aerobatic manceuvres in 
the looping plane. This limitation has been introduced as a 
safety precaution because of the extreme trim changes as the air 
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speed reduces in the vertical position during the pull-up. This 
makes it very difficult to judge the load on the control column 

Fairly high g loads can be pulled at altitude at high subsonic 
speeds and the stall-warning system can be made to operate 
without a great deal of trouble. A very loud buzz in the ear- 
phones, it is easily recognizable to both pilot and navigator. 

With air brakes out and minimum power the maximum rate 
of descent from altitude is again very high and the main restric- 
tion seems to be the crew's ears. But the normal return to base 
is by means of a controlled descent from a radar selected point 
in space, or Gree letdown, followed by a Gca approach and 
landing. Under these conditions the final approach is made at 
approximately 160 kt., reducing to 125-130 kt. over the hedge 
Full flap produces a strong drag component and a minimum 
as well as a maximum lowering speed has been set. 

Our landing, made in fairly good conditions, was extremely 
smooth and brought to an end a very pleasant ride in the back 
seat. Talking to the Squadron pilots afterwards, they made one 
particular point, the good de-misting and rain dispersal systems 
fitted to the windscreen —important and appreciated factors for 
all-weather flying. 


Medical Aid at Sea 

OLLOWING the withdrawal of flying boats trom R.A.F. 

service a new technique has been developed for providing 
medical aid to emergency cases at sea. This consists of the 
doctor parachuting into the sea alongside the ship and treating 
the patient on board. 

A team of medical personnel led by Weg. Cdr. G. Thomson 
has been testing equipment during practice parachute jumps 
into the sea from the F.E.A.F. Survival and Parachute School 
at Singapore. Wg. Cdr. Thomson, who is senior medical officer 
in the volunteer parachute rescue team, has completed a total 
of 50 jumps, including three into the sea with 65 Ib. of medical 
equipment and surgical instruments in special water-proof bags 
slung beneath him 

In one sense this new method is an advance on the old practice 
of flying-boats alighting near ships in order to transfer doctors. 
Whereas aircraft needed calm sea conditions, the medical team 
are able to make their daylight drop in all but the most adverse 
weather. The technique is for the whole team to land in the 
water within 50 yd. of the ship, inflate their dinghies, haul in 
their equipment and wait to be picked up in the ship's boat. 


Long-term Reeruiting 


UE to the restriction on the number of men allowed to 
enlist on short-term engagements, regular recruiting in the 
R.A.F. during the past nine months dropped by nearly 3.000. 
But the number of men enlisting for five years or more has 
increased by 1.500, or just under 25°,. There has also been 
a continuous increase in the extensions of service, and this 
year it has been approximately 17°, better than it was in 1958 
Altogether, there has been a substantial rise in the long-term 
manpower in the R.A.F. Over 50°, of airmen strength on 
September 30 were engagements of nine years or over. 


Gallantry Award 
CTING SERGEANT M. CHILDS, of R.A.F.. Dishtorth, 
has been awarded the B.E.M. for gallantry in the air during 
a crash of a Transport Command Hastings in which he was 
flying as air quartermaster. 

The transport crashed and caught fire shortly after taking-off 
from Khartoum on May 29, 1959, following an engine failure 
and violent juddering Restoring confidence amongst his 
passengers and preparing them for the crash landing. Sgt. 
Child’s quick action after the crash and subsequent fire helped 
to get everyone clear of the aircraft. The last man to leave. 
he brought out another N.C.O. who had been dazed by a 
falling stretcher post 


R.A.F. Regiment Squadron Standard 


SECOND R.A.F. Regiment Unit, No. 2 (Field) Regiment. 
received its Standard in Malta on November 25. The 
Standard was presented at R.A.F. Ta Kali by Air Chief 
Marshal Sir Hubert Patch, C.-in-C., British Forces Arabian 
Peninsula 
Formed at Heliopolis (Egypt) in 1922, No. 2 Armoured Car 
Company saw active service in Transjordan and Palestine. 
With No. 14 Squadron, it was engaged in tribal actions in 
Transjordan, and during the 1936-1939 Palestine disturbances 
operated in support of the civil police and military forces. A 
section of the Company served with General Wavell’s ground 
forces during the first offensive in the Western Desert, being 
joined by the remaining sections the following year. The 


Company fought in the 1943 Rashid Ali rebellion in Iraq. At 
the end of the North Africa campaign it returned to Egypt. 
subsequently moving to Transjordan and Palestine on internal 
security duties until 1945. 

Incorporated into the R.A.F. Regiment in October, 1946, it 
became No. 2 (Field) Squadron seven years later. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint 
ments: 

Air Ministry: Gp. Capt. D. H. Burnside, D.S.O., O.B.E., D.F 4 
to the Department of the Air Member for Supply and Organization 
Weg. Cdr. 1. N. Gundry-White. D.F.C.. and Wg. Cdr. R. C. Cobbc 
D.S.O., O.B.E., both to the Department of the Chief of the Ar 
Stati. 

Bomber Command: Gp. Capt. B. D. Sellick, D.S.O., D.F.€ 
to R.A.F. Upwood to command: Gp. Capt. W. A. Theed 
A.F.R.Ae.S., to Headquarters as Command Armament Officer: We 
Cdr. J. H. Hoskins, D.S.O., D.F.C., to Headquarters No. 3 
Group in charge of training. 

Fighter Command: Wg. Off. D. B. van Donop, W.R.A.F.. to 
Headquarters as Command W.R.A.F. Administrative Officer 

Coastal Command: Sq. Ldr. J. R. Ramsden, A.F.C., to R.A.t 
St. Mawgan to command No. 42 Squadron, with the acting rank of 
We. Cdr. 

Flying Training Command: We. Cdr. R. H. Blackmore to R.A.I 
Church Fenton to command: Wg. Cdr A. C. Smith to Headquarters 
for administrative duties 

Technical Training Command: Weg. Cdr. A. FE. W. Laband to 
No. 4 School of Technical Training, R.A.F. St. Athan, to command 
the Boy Entrant Wing. 

Maintenance Command: Gp. Capt. EA. Stockwell, M.A., 
A.F.R.Ae.S., to Headquarters as Command Education Officer; We 
Cdr. T. J. da C. Andrade, O.B.E., to R.A.F. Fauld to command 
Ne. 21 Maintenance Unit. 

Middle East Air Force: Gp. Capt. W. J. Maggs, O.B.E.. M.A., to 
Headquarters as Senior Equipment Staff Officer. 

British Forces Arabian Peninsula: Wg Cdr. D. Nelson to Head 
quarters as Command Armament Officer; Wg. Cdr. E. B. Sismore 
D.S.O., D.F.C., A.F.C... to Headquarters for joint planning staff 
duties. 

Other Appointments: Gp. Capt. A. H. W. Ball, D.S.O., D.F.C., 
to the British Joint Services Mission, Washington: Gp. Capt. D. D 
Haig. D.S.O., D.F.C.. to the United States on an exchange posi- 
tion with the U.S.A.F.; Wg. Cdr. K. McK. Murray, D.F.C., to 
the United States for duties with N.A.T.O.: Sq. Ldr. H. J 
Cobb, D.S.0., D.F.C.. A.F.C., to Boscombe Down, to command 
the Handling Squadron, with the acting rank of Wg. Cdr 


No. 54 Squadron Reunion.—A reunion dinner for past and 
present officers of No. 54F) Squadron will be held at R.A.t 
Stradishall on. or about. January 16. 1960. Particulars may be 
obtained from the Adjutant, No. 54(F) Squadron, R.A.F. Stradits- 
hall, Newmarket. Suffolk 

No. 608 Squadron.—The Standard of No. 608 (North Riding) 
Squadron. R.Aux.A.F.. was laid up in York Minster on 
November 14. It was handed over to the Dean by the Earl of 
Swinton, former honorary Air Commodore of the Squadron. 

No. 23 Squadron History.—It is hoped to publish the history 
of No. 23 Squadron before the end of 1960, and any ex-members 
who are interested in buying a copy, price under £1. are asked to 
contact Flt. Lt. R. I. Campbell at 2 Barnby Road, Coltishall. 
Norwich. Norfolk. Any material of value to the compilation of 
the book is still welcome. particularly anecdotes or captioned 
photographs. 

R.N.Z.A.F. Operations.—Since it started operating in Malaya 
No. 41 Squadron. R.N.Z.A.F.. flying Bristol Freighters, has 
dropped nearly 3.000.000 Ib. of food and equipment to security 
ground forces in the jungle. No. 75 Squadron. R.N.Z.A.F.. 
operating Canberras. has dropped 75.000 Ib. of bombs in support 
of the ground forces. 
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IRST flight of the Canadair CL-44 turboprop transport was 

made on November 15 and lasted more than two hours 
This aircraft—the largest ever built im Canada—has been 
developed initially as the CC-106 military transport for the 
R.C.A.F.. but it has made history in its civil role as the first 
modern aircraft to be ordered by airlines as a pure freighter. 
To date. 15 civil CL-44s have been ordered by the two leading 
all-freight operators in the United States. Flying Tiger and 
Seaboard and Western. Details of the orders and of the variants 


of the CL-44 to be produced were given in our issue of 
October 16 Twelve military CL-44s have been ordered by 
the R.C.A.E 


The CL-44 is based on the Britannia, following an agreement 
between the Bristol Aeroplane Co. (as it then was) and 
Canadair, made in 1957 This new transport. however, 1s 
12 ft. longer than the Britannia 310 and has Rolls-Royce Tyne 
turboprops in place of the Britannia’s Proteus engines. It will 
enter service at an all-up weight of 205,000 Ib.. compared with 
185.000 Ib. for the Britannia 310 

Canadair anticipates that by 1963 increases in the power of 
the Tyne will allow the CL-44E version of this transport to 
operate at weights up to 234,000 Ib. and carry a payload of 
more than 100.000 Ib. As a passenger transport the initial civil 
version of the CL-44 will carry a maximum of 184 passengers 


Low Costs and Ease of Loading 

Two features of the CL-44 which give it particular appeal 
to air-freignt operators are its low operating costs and its 
‘swing tail” fuselage. which permits rear-loading of freight 
The swing tail will be incorporated only on civil CL-44s. The 
earlier military transports will have conventional large side 
doors for freight loeding 

Direct operatyng cost per ton-mile of the CL-44 is claimed 
to be 40 lower than for the best current freight aircraft 
In eddition, it offers a combination of payload. range and 
speed which should allow operators to make the very most 
of the potential market for air freight—a market which has 
been increasing more rapidly than the demand for passenget 
transport by alr 

The initial civil version of the CL-44 will be able to carry 
its maximum payload of 65.000 Ib. over a range of 2.844 miles 
cruising at 392 m.p.h., with a 2-hr. fuel reserve. With the 
same reserves it will carry 47.400 Ib. over 4.490 miles. 

Civil CL-44s are offered in three versions—as a cargo trans- 
port. as a passenger aircraft. and as a convertible cargo 
passenger aircraft. Only the all-cargo and convertible versions 
have so far been ordered, but Canadair studies have shown that 
in certain cases the passenger version could compete on a pure 
cost basis with surface transport. For instance, it is claimed 
that between Toronto and Vancouver the CL-44 would break 


even with a 50°, load factor even if the fares charged were 
only 52°, of the current rail fare 

On the miiitary transport there are two large doors in the 
port side of the fuselage, the forward one measuring 
93 in. x 73 in. and the rear one, 120 in. x 78 in. As we 
have said, in the commercia) versions the rear cargo door is 
replaced by the hinged tail. 

This arrangement was chosen by Canadair as the best 
solution to operators’ demands for an efficient loading system 
As well as allowing straight-in loading of the main cargo 
hold, the hinged tail gives direct access to the rear underfloor 
baggage hold 

Hinging the tail avoided changing the aerodynamic shape 
of the CL-44; if a nose or under-tail loading system had been 
chosen, there would inevitably have been resulting weight and 
drag penalties. In fact, Canadair have stated that the hinged- 
tail system has structural advantages over the conventional large 
side door. which requires extensive reinforcement of the 
surrounding structure 

The tail section of the fuselage is carried on two large 
external hinges on the starboard side of the fuselage and the 
swing section is opened and closed by a telescoping hydraulic 
actuator mounted in the fin fillet The tail is locked in the 
closed position by eight latches designed to take longitudinal 
loads and by 12 shear wedges which transmit torsion loads. 

There are hydraulically actuated pins at the latch positions 
of the tail-section box frame. When the tail is closed these 
pins. mounted in jack fittings, pick up with tongue fittings in 
the forward fuselage. Movement of the pins is sequenced by 
a micro-switch when the fuselage is closed. 

A system of this type demands thorough safety measures. 
Each locking pin operates a micro-switch when it reaches the 
end of its travel and when al! pins are fully home an electrical 
circuit is completed to give a visual indication to the pilot 
The latching-pin jacks have internal hydraulic locks which 
engage when the jacks are fully extended. The pins themselves 
also lock on the * pip-pin ~ principle, thus providing a secondary 
safety feature if the jack were to fail 

It is impossible to “unlatch” in flight because the 
hydraulic line to the actuator and locking pins is disconnected 
and stowed by a ground-crew member before flight. This is 
done at a point on the outside of the aircraft; the system 1s 
designed to prevent disconnection unless the latching pins are 
locked home 

This disconnection isolates the hydraulic fluid in the main 
tail-swinging jack and the latch-pin jacks. It also switches 
off the pilot’s indication that the tail is locked and disconnects 
a throttle lock which prevents the engines from being opened 
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(Continued on page 540) 
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Radar antenna 
Dual control column 


Forward spherical pressure 


Rolls-Royce Tyne 
RTy.12 Mk. 515 
Turboprops 


dome 


Laminated windscreen with electrical anti-icing 


Anti-dazzle shroud 


Engine control pedestal 

Co-pilot’s seat 

Pilot's seat. 

Pilot’s and co-pilot’s instrument pane! 
Systems operator's positon 

Radio operator navigator’s position 


Ditching hatch (26 in. x 19 in.) hinged inward 


sextant 
box 


Periscopic 
Junction 


Two five-man dinghies and coat storage 


Forward cargo door (93 
Forward cargo door seal. 
Crew's forward 
VHF VOR antenna 
Main forward distribution 


in. x 75 in) 


entrance door 


air-conditioning ducts 
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CANADAIR CL-44D 


Four 5,730 e.h.p. 


Forward individual cold-air system 


Jet-pipe doors 


Four emergency ground exits (26 in. x 19 In.) 
No. 6 auxiliary cell-type fue! tank (1,640 Imp 
gal. of usable fuel) 

Flap actuator. 

Water tank 

Replaceable plywood pane! floor 


Cargo tie-down fittings for net installation 
Cargo tie-down rails 

Swinging tail hinge 

Aft pressure bulkhead 


Leading edge anti-icing duct from combustion 
chamber 

Variable-ratio screw jack for elevator control! 
tab 

Leading edge with thermal! anti-icing 


tab mechanism 
screw jack for rudder 
mechanism 


Elevator servo 
Variable-ratio 
Rudder servo tab 
Dielectric section 
Anti-icing and combustion heater air 
Combustion heater 
Vertical stabilizer 
Aft entrance door 
Hydraulically operated actuator for swinging tail 
Tail joint locks 

Rear baggage stowage compartment 


contro] tab 


intake 


attachment points 


Rear baggage door (54 in. x 26 in.) hinged 
inward 
No. 2 main fue! tank booster pump 
No. 2 main fuel tank engine feed line 
No. 2 main fuel tank selector valve 
> 


No. 2 main fuel tank shut-off valve 
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No. 1 main fuel tank booster pump 

No. | main fue! tank engine feed line 

No. | main fuel tank selector valve 

No. 1 main fuel tank shut-otf valve 

Main integral wing fuel tanks Nos. I, 2, 3 
and 4 (7,594 Imp. gal. usable fuel) 

Jet pipe 


Jet-pipe muff 


Wing fuselage reinforced attachment platt 


Wing fuselage main horseshoe frames 
Outboard flap screw-jacks. 

Outboard flap-guide rails 

Variable-ratio screw-jack for aileron contro! tab 


Aileron inboard tab and rudder connecting bevel 


box 


Auxiliary outboard integral wing fuel tanks Nos. 5 


and (916 Imp. gal. usable fuel) 
No. § auxiliary fuel tank fuelling valve 
No, § auxiliary fue] tank booster pump 


Aileron servo-tab mechanism 

No. § auxiliary fuel tank level-control 
No. § auxiliary fue! tank vent 
Navigation lights 

Typice! braced rib 

No. § auxiliary fuel tank filling point 
Bulkhead between No. 1 and No. 5 integral wing 
fuel tanks 

Electric actuator for 
Leading edge anti-icing 
CS.U. cooler 
Fire-xtinguishing system 


valves 


sporler 


from jetpipe muff 
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r assembly 
JOHN Wine y 
switch 

Pressure-reducing vaive 
Three direct-pressure gauges and charging valve i 
Dra k 
( ? aly 
Aileron-trim actuator 
Extinguisher system, forward and aft cara hold 
Anti-flutt gearbox, elevator system 
B al) 
M x 
Au g spill silencer in inner nacelle. 
4 i hydromatic propellers 16 t 
diamet fully reversing, with Beta control and 
svnchi asin 
N ding gear radius rod 
R d anding gear retraction well 
N gear stecring link assembly 
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rward doors nose gcar we! 
weight (typical) 


arm (typical) 
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K Royce Tyne Riy.t2 turbopr 
h giving 5,730 e.h.p. for take-off 
anding gear radius rod 
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ng duct 


44. Synch ng alternat 
) Auxiliary gearbox accessories (No. 1 and N 4 95 Ant ng t f and engine-bleed system 
engines), 60-KVA. alternator, C.S.i with 40-KVA +ty Ram air to cabin air system, wing anti ng 
alternator and hydraulic pump Zone 2 venting 
80. Engine cooler 97 Flying-contr torque rods 
8! Engine side and top cow! (opencd) 8 Air conditioning system 
2 9 Oxy 


4 Ram air to wing anti-icing, Zone 2 venting and 


cS. ocler 100 Forward baggage stowage compartment 


Firewa Zone |} 101 Forward baggage door (54 in. x 26 in.) 
84. Firewa Zone 2 
85 Electrically anti-iced engin ntak« 102 nd toilet 
6 Tubeless tyres, size 40 x 12. 20-ply rating 103 
87. Refrigeration turbine 104 t 
88. Secondary heat exchanger 105 
89 Auxiliary gearbox accessories (No. 2 and N 3 106 pane 
engines) No 2 engine: Cabin supercharger 107 gearboxes 
cst with hydraulic pump and 40 kVA 108 hanism 
ilternat N 3 engine: Cabin supercharger 109 32 x 8.8, 12-ply rating 
and 60 kVA. alternator 110 bottle 
Cabin supercharger 11 
} Low-pressure bieed exhaust 112 hydraulic compartment 
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SWING TAIL.—Details of the swinging tail mechan- ian ene 

ism of the CL-44 are shown here. Where control / 
torque tubes cross the break-line, cheir movement be 
is converted into push-rod action; push-rods on 

each side of the break butt together when the . - 

fuselage is closed. = 


(Continued from page 537) 
up to take-off power unless all the latches are engaged and 
locked. 

On both sides of each latch there are locating spigots and 
shear pins which ensure correct alignment of the rear fuselage 
Latches and hinges are designed on a fail-safe basis 

When the fuselage is opened for unloading the hydraulic 
system must first be reconnected by the ground-crew. This 
reconnects all the features cut off when the hydraulics were 
disconnected. The pilot can then select “ door open.” Initially 
this loads the docr-opening jack to give a closure force which 
relieves the latch pins of the weight of the tail and allows 
their easy withdrawal. When each latch pin is fully withdrawn 
it operates a micro-switch; after all pins have been withdrawn 
the main jack swings the tail back. The aircraft's hydraulic 
system can be used for swinging the tail but, if the engines 
are not running, a ground source of power can be used 

Where the torque tubes for elevator, elevator-trim and 
rudder controls cross the fuselage break, the control motion 
is transmitted by a series of bevel gears, levers and rollers 
Torque-tube motion is converted to push-rod action and the 
push-rods on each side of the break butt against each other 
Control connections are recessed to prevent damage when the 
tail is swung open for freight loading. Hydraulic pressure 
for the control system is carried over the fuselage break-line 
by flexible links 

Hinges. tail actuator and latches are mounted on a stiffened 


ROLLS-ROYCE POWERPLANT.—Tyne RTy.12 engines drive 
the CL-44’s de Havilland propellers (left) ; a total of 22,920 
e.h.p. is available for take-off. Interior layout of the two-spoo! 
Tyne is shown below. 
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structure to keep deflections to a minimum.  Cabin-pressure 
leaks at the joint line are prevented by an inflatable seal 


Dimensions, weights. performance figures and other data for the 
Canadair CL-44 are as follows 


DimMensions.—Span, 142 ft. 3 in.; length, 136 ft. 7 in.: height, 
% ft. 8 in.; wing area, 2,075 sq. ft.: cabin length, 98 ft. 7 u 
max. cabin height, 6 ft. 9 in.; max. cabin width, 13 ft. 6 in.: max 


able volume, 6.380 cu. ft 
PoWERPLANT.—Four Rolls-Royce Tyne RTy.12 turboprops each 
giving $,730 ¢.h.p. for take-off in 1.S.A., sea-level conditions 
WeiGcuts.—Basic operational: domestic inter- 
national cargo, 91,009 Ib.; convertible 252 Ib lotal fuel 
domestic cargo, 68,410 Ib.; international, 81,200 Ib Max payload 


domestic cargo, 76,785 Ib.: international cargo, 63,991 Ib.; con- 
vertible, 40,470 Ib Max. take-off, 205,000 Ib Max. landing: 
lomestic cargo, 175,000 Ib.; international, 165,000 Ib. Max. zero 
fuel: domestic cargo, 165,000 Ib.; international, 155,000 Ib. 

PERFORMANCE Balanced field length, I.S.A., sea-level, at max 
t.-o. weight. 7.660 ft. Range in still-air, 1.S.A., no reserves, with 
max. payload: domestic, 2,385 naut. miles; international, 3,220 naut 
miles (cargo) or 3,860 naut. miles (passenger). Landing distance at 
max. landing weight 7,075 ft. (domestic cargo), 10,700 ft. 
(international) 

CL-44 Orpers.—Royal Canadian Air Force, 12 CL-44-6 
(CC-106); Seaboard and Western, five (with option on another five), 
C1-44D-4-1 Flying Tiger Line. 10 CL-44D-4-2 and -3: Slick 
Airways, letter of intent for two and option on four. 


Plain Speaking at Derby 


O many visitors the fourth Sir Henry Royce Memorial 
Lecture read on November 2 before the Derby Branch of 

the R.Ae.S. and distinguished visitors from other Branches. 
must have appeared rather a family affair. Leading executives 
of an airline which has launched two Rolls-Royce engines were 
talking on Power for an Airline to those responsible for 
providing this power. The lecturers, Mr. B. S. Shenstone, the 
chief engineer of B.E.A.. and Mr. H. G. Rossiter, the Corpora- 
tion’s engine development manager, took the opportunity of 
stating their views without ambiguity, as these quotes indicate 

“Sir Henry Royce was a perfectionist, a man for whom the 
best was only just good enough, a feeling that has inspired 
the rest of Rolls-Royce, Ltd.. over many years. That is one 
of the reasons why B.E.A. is in danger of becoming an all- 
Rolls-Royce airline, possibly the first of any consequence 
And somehow, maybe because of this close association, B.E.A 
has become imbued with Sir Henry's perfectionism and is 
becoming just as difficult to satisfy 

* We are faced. in assessing an engine, with trying to discover 
what degree of optimism or pessimism is included in the initial 
design date. With Rolls-Royce our experience is that there ts 
a great initial pessimism which is later balanced—-and some- 
times over-balanced—-by an enthusiastic optimism What is 
impossible to do one day becomes accepted the following day. 
and since as far as we can see you always believe what you say. 
we have considerable difficulty in discovering the truth, if such 
exists 
“Engine companies do seem to like overhauling their own 
engines. and it has been known that they like to do this so 
much that when airlines consider the advantages of doing their 
own overhauls, overhaul prices have been substantially reduced 
by the engine makers. This is no doubt intended as an incentive 
to keep the overhaul of the engines in the hands of the manu- 
facturers, but it takes no more than a minute's consideration to 
realize that the incentive is in the other direction. If the business 
is so good that it is worth keeping at a lower price. it merely 
underlines the fact that the best thing would be for the airline 
to do the job itself 

* Do not tell us that components such as fuel control units. 


fuel pumps, feathering pumps and all the other accessories will 
not give trouble because they are better than those we had 
previously. We expect them to be more reliable as the result 
of your development efforts, but often you introduce more 
complicated accessories and the more complication you build in. 
the more chance there is of things going wrong. You cannot 
convince us on this. so please design to ensure that all acces- 
sories are readily accessible and easily removable without the 
necessity to disturb other accessories or their services. 

“ We are not being critical here; we know of an installation 
where a very important accessory somehow was buried by other 
accessories and it would take a skilled and rather twisted dwarf 
many hours to remove it At the production stage it was 
necessary to introduce many expensive modifications to make 
the installation acceptable, at least to an operator , 

“ The way an engine is to be operated is important for the 
designer to know; it must be understood that a pilot will not 
spend more than a few moments occasionally setting up 
engines. . . The engine must have built into it right from 
the start a reasonable degree of tolerance This ts the same 
thing as saying enough margin should be allowed on the work- 
ing temperature of the material chosen for turbine blades, such 
that should the temperature vary by as much as 10° either way 
from the calculated nominal, the minimum blade life of one 
overhaul period is not reduced 

* We, the airline, have to pay: pay for modifications, pay for 
overhauls and pay in extra operation cost, if the engines should 
not come up to expectations. Because of this financial stake 
that we have in any future engine, we feel that we are able to 
make a definite contribution towards those factors in the design 
that we understand 

“We have been told, and this applies to engines as well as 
other things, * There are two stages in the details of any design 

when it is too early to talk about them, and when it is too 
late to do anything about it.” How forcibly this is brought home 
to us sometimes. We know the implications, the headaches and 
the cost of introducing new equipment into service; we were 
first with the Viscount and we shall be first with the Vanguard 
and the D.H.121.” 
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— Astronautics and Missiles 


Radio- Repeater Satellites 


ITHIN the next few years, revolutionary developments in 

long-distance communication, made possible by the use 
of artificial satellites, may change astronautics from a science 
of apparenily little practical utility to one of great commercial 
interest. In both America and Russia, there is talk of the 
prospects which are opening up for satellites as relay stations 
for telegraph, telephone and television services, and there seems 
little doubt that these developments will now be pushed forward 
with all speed. 

How long is Britain to remain a spectator in this field which 
holds promise of introducing new opportunities for the 
electronics industry in the provision of the appropriate ground 
stations, to say nothing of satellite equipment? What a fine 
argument exists here for expanding our present limited pro- 
gramme of space-research using the de Havilland Propellers’ 
Blue Streak as a satellite launcher. 


Passive or Active? 

Last week we discussed the prospects of “ passive” 
reflector satellites in radio communications, in particular the 
100-ft. dia. balloon-like spheres which NASA shortly propose 
launching on a 50-deg. inclined orbit at a height of 1,000 miles. 

The great advantage of the “ passive” satellite is, of course. 
its inherent simplicity and the fact that a large number of 
operators in different areas can use the satellite for reflecting 
radio signals at the same time, without danger of interference. 
merely by using different frequencies. Experiments are to be 
made in the 1,000 to 2,000-Mc. range. 

Disadvantages of the system are that large. high gain 
antennas, powerful transmitters and receivers of high sensi- 
tivity are needed on the ground, while the use of passive 
satellites on the desirable 24-hr. “ fixed” orbit at 22,300 miles 
would require spheres of quite enormous dimensions—one 
estimate suggests between 4- and 4-mile diameter. Another 
difficulty is that the passive reflector cannot “ store ” messages, 
which limits its utility 


A British Proposal 

Although experiments to be made with the 100-ft. inflatable 
satellites include television, it seems that active repeater 
satellites will be required for the commercial development of 
global TV services. 

As with so many other fundamental ideas of astronautics, 
the idea of TV satellites originated in this country. As early 
as 1945, Mr. Arthur C. Clarke, a past chairman of the British 
Interplanetary Society, suggested that if three such stations 
were established 22.300 miles above the equator with 120-deg. 
spacing, they could provide a global television service. At the 
chosen height. the satellites would match the Earth’s rotation 
and keep station with points immediately below them on the 
surface, remaining essentially “ fixed” in the sky. 

This is exactly the technique the Americans are now planning 
to adopt with the 24-hr. orbit satellites which the Advance 
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Diagram of the 500-ib. repeater satellite proposed by the Space 
Electronics Corporation. 
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Using two ground stations and a repeater satellite established 
in a 24-hr. equatorial orbit, television programmes could be 
relayed across the Atlantic. 


Research Projects Agency are developing as part of the ABMA 
NASA Saturn booster project. An initial U.S. Army project, 
the Courier low-altitude communication satellite, is scheduled 
for launching early next year; this, however, is a telegraph 
communication system which, it is claimed, will transmit six 
million pieces of information in four minutes. 

The object is to provide 20 continuously available 100-word 
a-minute teletype channels. As the satellite passes over one 
station, it will be commanded to transmit” information 
* addressed ” to that station while, at the same time, its equip- 
ment will record, for later transmission, communications to 
other stations along its path. 

On this basis, Mr. R. P. Haviland of the General Electric 
Company has suggested that 16 active repeater satellites on a 
1.000-mile orbit would provide complete global coverage, as 
opposed to the use of three 24-hr. orbit satellites at 22.300 miles 

The problem of establishing a 500-mile payload in a 24-hr 
orbit is considered in a feasibility study recently completed by 
the Space Electronics Corporation of Glendale, California 

Launching would be performed by a four-stage version of the 
Atlas-Vega. comprising a modified Convair Atlas, an improved 
General Electric Vanguard first stage, and two solid-propellent 
top stages. The third and fourth stages would be used to 
transfer the payload from an initial 300-mile orbit to a stable 
orbit at 22,300 miles, providing sufficient energy for changing 
the orbit from one which initially is inclined at 28-deg. to the 
equator to an equatorial orbit. 

To achieve maximum economy, Space Electronics have 
assumed the use of existing missile range facilities, both for 
launching and, at least, initial guidance. Thus, in their scheme, 
the ascent would be made under the contro! of guidance equip- 
ment already available at Cape Canaveral, Florida, and San 
Salvador. Ground facilities at Vandenberg Air Force Base in 


California would be used for guidance of the third and fourth 
stages. 

A further proposal is that an existing Minitrack station, as 
developed for the Vanguard radio-tracking network, might be 
used for the satellites’ precise orbital positioning in the 24-hr. 
This station would be supplied with a command link for 


orbit. 
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This sectioned model 
of the Courier « de- 
layed action repea- 


ter satellite, being 
developed by the 
U.S. Army Signal 


Corps, was shown at 
a recent exhibition 
of new communi- 
cation equipment at 
Fort Monmouth, 
New Jersey. 


transmitting positioning signals to the vehicle It is not 
anticipated that signals would be sent very frequently, and 
‘smoothing times * of the order of days have been assumed. 
Ground Stations 
Initially, Space Electronics suggest there would be two 


ground stations, one situated in the vicinity of New York and 
the other in the London area. Ground stations would consist 
of a receiver and transmitter, each with a_ 105-ft.-dia 
directional antenna using a carrier frequency of about 
1.000 Mc. This, issumed, would provide a beam width 
of 7 deg. and a gain of 50 db The cost of these stations 
would work out at about £1 million 

To suit the location of receiving stations in New York and 
London it would be necessary for the satellite to be established 
at approximately 37 deg. west longitude above the equator 
Tracking radar used for ballistic missiles would be suitabie 
to check the satellite’s position to an accuracy within 2} miles 

In a telecast from the United States to Europe, the pro- 


it 


gramme would come over coaxial or microwave link to a 
modulator which would convert the signals to the proper 
code for transmission Signals would then be transmitted 


at high power over the 105-ft. antenna to a directional receiv 
ing antenna in the satellite There they would be rebroad- 


cast via another directional antenna to the station in England, 


105D 


New York 


4 


a 

Long Island 


Diagram showing the respective location of the repeater 
satellite and its ground stations. 
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which would receive the signals and decode and re-transmit 
them over the appropriate links to the European networks. 


Satellite Design 

Although by no means a final configuration, Space 
Electronics suggest that the satellite might take the form of a 
cylinder with two ractable intennz which can be 
erected in orbit The receiver would be a transistorized low- 
noise figure amplifier, with a band width of about 10 Mc. and an 
equivalent signal-to-noise ratio of 40 db., which is necessary 
for good TV reception The transmitter would consist of a 
40-Mc. bandwidth system using transistors with a total broad- 
cast power of only a few watts 

This assumes the use of sophisticated modulation techniques, 
adequate ground antenne and 10-degree beamwidth trans- 
mitting antenna in the satellite. It might also depend on the 
presence of a maser or parametric amplifier in the ground 
receiving station to ensure adequate signal-to-noise ratio. 


helical 


Power Supply 

Solar would be distributed the satellite’s external 
surface to supply power while the vehicle remains in sunlight, 
a period of 22 hr. 45 min day. Chemical batteries, 
re-charged by the solar cells, would serve during the brief 
period when the satellite was in darkness. The latter, having 
an output of about 10 watts for a day or more, would be 
used for positioning and coarse attitude control, while the solar- 
cells supply the one to five watts of power required for the 


cells on 


each 


Artist’s impression of 
the Thor-Delta 
vehicle which will be 
used early next year 
to launch “ passive 
communication 
satellites. 


transmitter and the continuous operation of the attitude control 
system. Reaction controls for orientation purposes using, in 
the main, tiny control jets, would be relied upon to operate 
for at least a year 

The use of high gain helical antenne requires reasonably 
precise control of the satellite's attitude with respect to the 
ground stations. To enable the satellite to align itself auto 
matically within a few degrees of the desired attitude, three 
pairs of telescoping antenn# are suggested, each paid being 
mounted at right angles to the other two. These would be 
used to measure the Satellite’s attitude with respect to the 
polarized waves transmitted from the ground. Roll control 
would then be obtained by stabilizing to the polarization of 
the signals. 

Multiple Channels 

Space Electronics Corporation suggest that a repeater satellite 
of this kind could provide 250 voice channels, or 125 voice 
channels plus a 5-Mc. TV channel. Cost estimates of between 
£9 million and £14 million include developing the satellite, 
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purchase of launching vehicles, building of two ground stations. 
and making the necessary experimental launchings. The annual 
cost of replacing a satellite on the basis of two attempts would 
be about £2 million. These figures seem rather optimistic, but, 
of course, they assume the use of a large number of existing 
facilities 

A great deal of preliminary experience would also be derived 
from the Courier satellite and other relevant military projects. 

Another recent estimate on the basis of a global system of 
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24-hr, orbit satellites, made by the International Telephone and 
Telegraph Laboratories, suggests that the cost of establishing 
a repeater satellite in the prescribed 22,300-mile orbit—assuming 
four attempts—would be about £7 million. The really 
interesting information, however, is that according to this com- 
pany, a global satellite system operating 48 channels would 
cost about £240 per channel per mile. while a S00-channel 
system would cost only about £20 per channel mile. Some 
where between these figures lies the cost of the submarine cable 

A further point is that existing transatlantic cables are 
expected to reach their capacity in the 1960s. If artificial 


satellites can be made sufficiently reliable and long-lasting. 
future expansion of communication services may take place 
K.W.G. 


in Space rather than under the sea. 


No Russian Space-Men ? 


PEAKING before the American Rocket Society on 
November 16, Professor A. Blagonravov, of the U.S.S.R. 
Academy of Sciences, denied that Russia had a specific pro- 
gramme for putting a man into space. At present, he said, 
Russia did not see any need for manned space-flight. 

Russia would put a man into space when there was a 
scientific test that could not be performed automatically, said 
Prof. Blagonravov. At present, automatic devices were capable 
of performing all the tasks that Soviet scientists had set up. 
Russia’s only programme relating to the subject, he continued, 
was to investigate the safety of space-flight. 

In support of this argument, the speaker showed a film 
depicting dogs, rats and mice being launched to altitudes as 
great as 270 miles in Russian rockets. The dogs were strapped 
down in their pressure chambers and were little affected by 
weightlessness, but the rats and mice, which travelled 
untethered, floated and twisted violently under zero-g. Prof. 
Blagonravov said that after eight minutes the rats and mice 
showed signs of adapting to the weightless condition. 

If anything at all can be read into the Professor's remarks 
about men, it is probably that Russia has no interest in inter- 
mediate developments such as the non-lifting re-entry capsule, 
but will concentrate on the problems of a winged satellite 
vehicle having some independent control. We shall have to 
wait and see. 


Six-stage Solid Rocket 


RESEARCH programme using six-stage rockets to study 
basic phenomena of re-entry physics is being jointly con- 
ducted by the National Aeronautics and Space Administration 
and the Advanced Research Projects Agency at NASA's Space 
Flight Station, Wallops Island, Virginia. The six-stage vehicle 
firings are part of a broad study of the physical conditions 
which occur when a body re-enters the atmosphere. 
The first three stages carry the vehicle ‘to a peak altitude of 
about 200 miles. After a coasting period the vehicle is propelled 
earthward at speeds up to Mach 22 (about 16,000 m.p.h.). 


Above, a pre-firing check 
being made of the five-stage 
U.S. Army *Strongarm” 
research rocket. It was 
«Strongarm "’—an artist's 
impression of which is on 
the right—which launched a 
nose-cone of instruments 
1,050 miles into space from 
Wallops Island, Virginia, on 
November 10. The object 
of the experiment was to 
measure electron densities 
between altitudes of 500 
and 875 miles, which, accor- 
ding to the U.S. Army, is 
the environment in which 
ICBMs and anti-ICBMs will 
operate. 


Honest John, the Nike-Ajax booster, and Lance comprise the 
initial stages of the vehicle. A single airframe houses the last 


stages—Thiokol T-40 and T-55 rocket motors, and a spherical 
rocket motor. The spherical motor, 5 in. in diameter, was 
designed, developed and built at NASA’s Langley Research 


Centre. 

On test, the hypersonic speeds developed on the downward 
leg of the trajectory have given the nose-cone the appearance 
of an incandescent meteor. Before the final stage is consumed 
by atmospheric friction, scientists have been able to obtain 
considerable tracking data from optical devices, radar and 
telemetry. 

Tracking is conducted optically at Wallops, Coquina Beach. 
North Carolina, and a NASA aircraft cruising in the re-entry 
area about 50 miles from the launching site. Radar tracking is 
conducted by the Lincoln Laboratory at Millstone Hill. Massa- 
chusetts, and at Wallops. Doppler telemetry receivers are at 
Wallops: Langley Field, Virginia; Cape Hatteras and Edenton, 
North Carolina. 

Use of six stages in this re-entry programme is the first 

(Continued on page 545) 


LOOKING AHEAD.—Concepts based on the 1.5 million Ib 
thrust rocket engine, being studied by NASA, include vehicles 
for a Mars mission. A hypothetical four-stage vehicle designed 
to carry eight men on a round trip between Earth and Mars 
(left) is contrasted with a “cargo booster” needed for its 
construction in orbit around the Earth. Designed only to 
Operate in ‘gravity free’’ space between terminal orbits 
around the two planets, and not to land, the vehicle would 
require six or more supply rockets to complete its assembly. 
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will do. Similarly with aero-engine manufacturers ; 


The majestic eagle gets what it wants and only the best 


stringent tests are made before they will recommend or endorse claims for a new engine oil. 


AeroShell Oil W.100 has been granted unrestricted approval by Pratt and Whitney. What is AeroShell Oil 
W.100 > It is the first non-ash dispersant additive oil for aircraft piston engines. AeroShell Oil W.100 contains 
a non-metallic additive which is the successful outcome of many years’ research by Shell laboratories in both 
Britain and the US.A._ Flight evaluation tests of over 180,000 engine hours have shown significant 
To the airline operator this offers a potential increase in overhaul 


reductions in deposits on engines and filters. 


life, reduced wear and lower maintenance costs. 
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ton S.Av.A. presented by Cellon Limited 


No. 4 ina series of paintings by heith Shackle 


Flamingos 


Its rakish shape and colour makes the Flamingo 
unmistakable. A gregarious bird, it breeds in 
Southern Europe, in Spain and Mediterranean 
France, and southwards into Africa where colonies 
are found thousands strong. In Britain it is a rare 
visitor, but one which is obvious enough never to 
be missed when it comes. 
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(Continued from page 544) 
occasion on which this number of stages has been launched in 
U.S. research programmes. A number of five-stage rockets have, 
however, previously been fired to study aerodynamic heating 
and ballistic missile re-entry problems. 

The research station on Wallops Island was established in 
1945 to obtain data from free-flight models launched at tran- 
sonic and low supersonic speeds by solid rocket boosters. It 
is now used almost exclusively in the study of hypersonic and 
space-flight problems. More than 3.000 test models have been 
fired at Wallops over the past 14 years, and, currently, more 
than 100 multi-stage research rockets are launched every year. 


American Moon-probe 


S we went to press, final preparations were being made at 

Cape Canaveral to launch another Moon-probe, this time 
using the newly developed Atlas-Able. This was to be a 
repeat experiment of the firing originally scheduled during the 
four-day period October 3 to 6, which was forestalled because 
of an explosion of the Atlas-C primary stage during a static 
test on September 24. Fortunately, the 375-lb. probe was not 
in place when the mishap occurred, which is attributed to a 
break above the propeilent cut-off valve allowing fuel or 
oxygen to leak. 

Primary object of the new American attempt was to obtain 
pictures of the far side of the Moon, and presumably to add 
a few American names to the surface features. To achieve 
this, the probe was expected to be put into orbit around the 
Moon with the assistance of a retro-rocket. 
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Embodied in the Atlas-Able probe, which is spin-stabilized, 
is an elementary television device which depends on a photo- 
sensor mounted in the side of the vehicle. Designed to “ see” 
only a small spot of light in a particular direction, the system 
is focused by lenses and mirrors. Thus, vehicle spin provides 
line scanning and the probe’s motion along its trajectory 
provides frame scanning, graduations in light intensity build- 
ing up the picture. This compares with the method used by 
the Russians of “ aiming” the probe by means of photo-cells 
to line up a conventional camera squarely with the Moon’s 
surface, processing the film automatically, and scanning the 
illuminated negative 

The American system is not expected to produce such well- 
defined pictures as Lunik III obtained but, nevertheless, the 
technique is capable of further development. The intention is 
that the pictures will be tape-stored within the probe and 
relayed to Earth on command. 

In addition to the optical experiment, the probe is instru- 
mented to investigate the properties of cis-lunar space, and it 
has been reported that an attempt will also be made to 
determine the Moon’s mass. Needless to say, the Jodrell Bank 
radio telescope is again expected to play a leading tracking 
and communications rdle. 

The Americans have already made three unsuccessful 
attempts to orbit the Moon—in August, 1958, when the USAF 
Thor-Able exploded after 77 sec. of flight; in October, 1958, 
when the probe reached a maximum distance of 70,700 miles 
and returned to Earth because of insufficient speed; and in 
November, 1958, when the probe only travelled 963 miles 
due to third-stage failure. In each case, the probe carried an 
electronic scanner 


Air Survey 


DVANCES in air survey with particular reference to newly 

developed territories were discussed on November 19 by 
Mr. W. P. Smith, M.B.E., B.A., F.R.LC.S. in the fifteenth 
British Commonwealth Lecture which he read before the Royal 
Aeronautical Society. 

Few people can be better qualified than Mr. Smith to cover 
this subject. A director of Fairey Air Surveys, Ltd., he has 
been engaged on work of this nature since the War, during 
which he commanded survey units of the Royal Engineers 
In 1945 he transferred to the survey branch of the Control 
Commission for Germany as a staff officer. He left the army 
in 1946 and joined the newly formed Directorate of Colonial 
Surveys as senior surveyor and went to West Africa on the 
Volta River project. 

After conducting surveys in Nyasaland, Kenya and Rhodesia, 
he joined Fairey Air Surveys, Ltd. (then The Air Survey Co., 
Ltd.), in November, 1950, as general manager He was 
appointed director and general manager of the company’s 
Rhodesian subsidiary in 1951 and chief surveyor for the main 
company in 1954 He has been a director of Fairey Air 
Surveys since 1957. 

Mr. Smith opened his lecture by saying that the failure of 
development projects in remote areas could often be traced 
either directly or indirectly to the absence of adequate maps. 
There was no excuse for this today, because of the relative 
ease with which maps could be produced following aerial 
surveys 

He went on to discuss the advances in camera equipment 
since 1946 when the U.S. K.17 camera came into R.A.F. use. 
The biggest advance, and one which represented a considerable 
leap forward, was the introduction of the Swiss Aviogon 
optical unit used with the R.C.Sa camera. 

This had greatly improved the pictorial quality of the work 
produced and gave excellent reproduction of detail. It made 
possible photography from greater heights with consequent 
reduction in flying distance necessary to map a given area. 
For example, to cover an area of 40,000 sq. miles when photo- 
graphing at 20,000 ft. a distance of 10,000 miles must be flown. 
The same area when photographed from 40,000 ft. demanded 
a flying distance of only 4,650 miles. The scales of the prints 
produced by photography at 20,000 and 40,000 ft. were 
1 : 40,000 and 1 : 80,000 respectively. Current practice was to 
produce photographs to 1 : 40,000 scale. 

Another advantage of this camera was that photographs 
could be taken in poorer light conditions than in the past. For 
example, in regions where cloud cover built up during the day 
survey flights could now be made early in the morning before 
the ground was obscured. 

Other technical advances had been made in film. which was 
subject to distortion in the tropics. The latest plastic-based 
film was relatively distortion-free. The introduction of 
electronic printing had improved the quality of prints by 
varying the intensity of lighting during exposure according 


Surveved 


to negative density. 
in dark areas 

Discussing survey aircraft and navigational techniques, Mr 
Smith said that there had been little advance since the War 
Typical aircraft used were the B-17, Dakota, Mosquito and 
Survey Prince Keeping the aircraft serviceable was 
increasingly difficult 

There was a need for an aircraft with a 30,000-ft. ceiling, a 
payload of 1,700-5,000 Ib. and a range of up to 2,000 miles. 
Although current aircraft such as the Friendship or Dart Herald 
would be suitable, their first cost was too high to make their use 
economic for cemmercial surveys 


This gave better reproduction of detail 


older 


Mosaics 

Mr. Smith went on to discuss the importance of aerial photo- 
graphy in the study of geology, agriculture and forestry in newly 
developed regions. He emphasized the importance of photo- 
graphic mosaics, which could be produced in a few weeks after 
survey flights; actual maps took months or even years. 

As an example he showed a mosaic of Barbados which had 
been produced in 10 weeks. He also mentioned work in British 
Borneo, where geological study by ground parties had been pre- 
ceded by an intensive study of mosaics; this had shown the 
best regions for ground work 

An interesting example of an aerial survey map shown by 
Mr. Smith was one of the Kariba Dam area on the Zambezi 
River. A photograph compared with the map showed the dam 
partly full; the water level coincided exactly with the appro- 
priate contour line on the map, which had been produced before 
the dam was built. 

Mosaics, he said, played an important part in studying agri- 
cultural and land-tenure problems. Study of them gave informa- 
tion on soil-type boundaries which was invaluable in planning 
future developments 

Progress had been made recently in reducing the need for 
ground control during aerial surveys. Radar techniques such 
aS SHORAN and HIRAN had been used successfully in Canada to 
give ground distances with an accuracy of 1 in 70,000; ground 
stations were 200 miles apart. Ground-height control was also 
a problem because of the greater accuracy needed. 

The development of the airborne profile recorder had been a 
big advance in this respect; by comparing the readings of an 
accurate radio altimeter and a bypsometer—a sensitive pressure 
altimeter—it was possible to measure the ground profile relative 
to a constant-pressure surface at the aircraft height. During a 
survey in the Aden Protectorate two different observations over 
a town had given a height difference of only 18 ft. 

Mr. Smith went on to discuss the use of aircraft for geo- 
physical surveys and for the detection of deposits of radio-active 
ore and local variations in the Earth’s magnetic field. 

He ended his lecture by mentioning some future trends. One 
of the most important was the striving after increased coverage 
per exposure; the introduction of new “ super-wide-angle ” 
cameras would, he said, make this possible. 
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ESS than 10 years ago a small air survey company started 

operations from Redhill Aerodrome with the minimum of 
equipment—one aeroplane and camera, one map-plotting 
machine with three projectors and, most important asset, five 
experienced air surveyors with enterprising ideas and the ability 
to get the utmost from the equipment available to them. 
Today the company, Meridian Airmaps, Ltd., now at Shoreham 
Airport, Sussex, has grown sixfold, has added some of the 
latest precision equipment to its resources and is on the 
threshold of new prospects overseas. 

Stull a small company, Meridian has achieved a high reputa- 
tion in the United Kingdom as pioneers in large-scale accurate 
surveys. 

Four of the original five who founded the company are the 
key-men of Meridian today: Mr. N. E. Lamb, managing direc- 
tor; Mr. H. G. Gibson, director and general manager: Mr. A. P. 
Gillings, production manager; and Mr. H. H. Price, technical 
representative. Completing the administrative side are Mr. I. A. 


Forbes, director, and Mrs. O. M. Wadlow, director and 
secretary. 
The company owes much to Mr. F. G. Miles for his con- 


siderable assistance and guidance in those early days and, 
furthermore, for supplying the Aerovan which, with a modified 
Perspex nose, formed an ideal photogrammetric survey aircraft 
in the first few years. 

The aircraft operational division consists of two pilots and 
three aerial photographers, coupled with a photographic section 
of five laboratory staff concerned with the processing and 
general photographic duties. In the photogrammetric depart- 
ment there are 10 operators, and the drawing office and 
compilation section is made up of nine cartographers. 

Of the field survey staff of eight, four surveyors are currently 
working overseas under sub-contract to a leading British 
petroleum company in Nigeria, Libya and the Argentine. To 
co-ordinate overseas operations, Mr. H. Windsor, long 
associated with air survey and one of Airwork’s first pilots, has 
recently joined Meridian as overseas projects manager. 

Meridian is planning its overseas activities on the basis of 
supplying the customer with a complete service, aiming to 
undertake both topographical and geophysical investigations. 
To this end it has recently entered into a working arrangement 
with Le Grand Adsco, Ltd., and Site Investigations Co., Ltd., 
who are member companies of Stone-Platt Industries, Ltd., 
together with Dr. G. L. Paver, M.B.E., consultant geologist, 
geophysicist and hydrologist, and principal of Geophysical 
Surveys (Pty.), Ltd.. of Johannesburg, South Africa. These 
companies are specialists in drilling, geological and geophysical 
surveys for water supplies and minerals, and soil mechanics 
investigations in all parts of the World. 

The company is at present operating an Auster Autocar and 
has more recently acquired a Consul aircraft for medium-level 
photography. For its work overseas, which it intends to take 
up in the near future, it plans to use multi-engined aircraft with 
greater range and altitude capabilities; a Marathon aircraft has 
just been undergoing C. of A. overhaul with a view to serving 
for geophysical aerial surveys. 


Meridian's fleet of survey aircraft. Marathon, Consul! and 


Autocar. 
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Large-scale Maps from Air Photography 


by Molly Neale, B.Se., D.L-C.. Aes. 


MANAGERIAL CONFERENCE.—L. to R., H. G. Gibson, director 

and general manager, A. P. Gillings, production manager, Noel 

Lamb, managing and technical director, and R. H. Windsor, 
manager, overseas projects—of Meridian Airmaps. 


Also with new overseas projects in view the company has 
added a fully automatic Wild R.C.8. aerial film camera to tts 
equipment. This instrument is specially designed by the 
famous Swiss company of Wild Heerbrugg, Ltd., for use in 
small aircraft. It is equipped with a high-precision 6-in. wide- 
angle Aviogon lens, which is, for all practical purposes, 
distortion-free, and incorporates a viewfinder telescope, which 
is used in conjunction with a built-in overlap regulator to set 
the overlap automatically. The viewfinder telescope also 
serves as a drift sight; the film magazine is changeable in flight 
and takes approximately 200 9-in. by 9-in. exposures. 

The company emphasizes the fact that, without the Aerovan, 
it could not have attained its outstanding success in large-scale 
surveys—-an achievement that has surprised the purists in 
photogrammetry. Thanks to the slow-flying capabilities of the 
Aerovan—around 50 m.p.h.—and the fact that in the com- 
pany’s early days authorization could be obtained for flying at 
600 ft. altitude, Meridian has been able to produce maps to a 
scale of 1 to 500 to an accuracy of +6 in. in both the 
horizontal and vertical planes, using projection apparatus 
Williamson SP3 Multiplex machines—which is normally used 
only for much smaller-scale surveys. 

The recent acquisition of Williamson large-scale plotters, the 
first to be used by a commercial firm, has permitted the same 
degree of accuracy to be achieved at twice the flying height. 

Photogrammetry is, in essence, the production of a series of 
overlapping photographs which, viewed subsequently in pairs, 
through special plotting instruments, form stereoscopic images 
from which both vertical and horizontal distances can be 
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scaled and contour maps can be plotted. In order to do this 
it is necessary to know the heights of several control points in 
each photograph in order to allow for any fore-and-aft “ tip,” 
or lateral “tilt,” as well as to determine the scale of the 
photography. Although aerial survey flying calls for piloting 
skill of the highest order, it is beyond the capabilities of any 
pilot, human or automatic, to fly continuously 100°, straight 
and level. 

In Great Britain there is no great difficulty in laying down 
control points, since there is reasonably complete map coverage 
over the whole of the country and, too, communications are 
good. It is a very different story in under-developed territories 
overseas, Where very lengthy and costly ground surveys may be 
involved to establish control points; in consequence, a higher 
degree of sophistication, to minimize the ground effort, is 
demanded of cameras and plotting instruments for use in 
overseas mapping projects. 

Flight-planning a photogrammetric survey in the United 
Kingdom is carried out by Meridian with the aid of standard 
l-in.-to-the-mile Ordnance Survey maps. The height at which 
the aircraft will be flown is determined according to the 
required scale of the survey; if a block area is to be covered, 
parallel flight lines are plotted on the map at distances such 
that the lateral overlap on the resulting photographs will 
amount to 30 The aircraft will be flown alternately “up” 
and “down ™ the adjacent flight lines 
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In flight, the photographer, in prone position, views the 
ground through a drift sight while following the map, and 
directs the pilot accordingly The fore-and-aft overlap of 


frames is set by an intervalometer—an electrical 

which is preset by the photographer to give 
an overlap usually of about 60 Meridian, in fact, work to 
57°.,, which is the minimum for sfereo cover 


successive 
auto-timing device 


A Williamson large-scale plotting machine 


The photographer levels the camera and sets it for drift so 
that it 1s aligned along the desired flight track; then, identifying 
points on the ground below with the aid of the map, he 
switches on the camera just before entering the area to be 
surveyed, and thereafter camera operation is automatic. On 
each frame is recorded the number of the exposure, the time, 
the aircraft height fed from the altimeter, and the degree of 
level of the aircraft as indicated by a small spirit level on the 
camera housing 

The film used in the camera, housed in a magazine, is usually 
in lengths of 165 ft.-200 ft., and the area of each photograph 
is 9 in. by 9 in. After the survey flight has been completed 
and the aircraft has returned to base, the film magazine is 
removed and processed immediately by the photographic 
department. The roll film is wound into canisters, which are 
immersed in tanks in the darkroom; these canisters are arranged 
either for hand or electrically controlled development, and the 
process takes about 20 min. to half an hour. 

After processing, the wet film is transferred to a rotary drier 
Contact prints are then taken off—one set for the field survey 
team and another set for the customer. Quite apart from their 


use in map making, the survey photographs can_ provide 
valuable information in themselves; Meridian finds, however, 


that many clients do not make the fullest use of them. Study 
of the photographs can give very useful pointers for the pre- 
liminary layout of work, for example, or the routeing of 
electricity supply pylons 


Photograph taken in flight of an aerial survey operation. The 

camera is a Wild R.C.8. automatic aerial film camera. 

The camera operator is controlling the overlap through an 

optical sight in conjunction with the control box to ensure a 
perfect forward overlap. 


The contact prints supplied to the field survey team are used 
for establishing the essential control points, suitable points on 
the ground being identified on the photographs. Usually four 
such points to every overlap are sufficient 

Meanwhile, at base, in the photographic department, positive 
slides known as “ diapositives ” are being produced for use in 
the plotting instruments. These are of two types, the 
Williamson SP3 Multiplex machines already mentioned, of 
which Meridian now have five each equipped with seven pro- 
jectors, and, recently acquired, two large-scale highly accurate 
Williamson plotting machines. The latter take diapositives 
¥ in. by 9 in. obtained by contact printing direct from the film; 
for use with the Multiplex machines, on the other hand, 
reduced diapositives are required (50 mm. by 50 mm.), and 
these are produced in a reduction printer designed for the 
purpose, specially calibrated to ensure that no distortions are 
introduced through slight errors in the lenses of the camera, 
printer or projector 

The Multiplex machines each consist of seven projectors in 
line in which are mounted in sequence a set of diapositives 
representing a portion of the flight path. Two adjacent pro- 
jectors are used at a time, the images being projected on to a 
small tracing table, one through a red glass and the other 
through a blue glass. The observer views the two images 
through blue-and-red spectacles, so that when the projectors 
are properly aligned and corrected for tip and tilt by means 


of the known control point data a stereoscopic image is 
obtained on the table. 
In the centre of the table, which is adjustable over a 


calibrated scale. is an illuminated pinhole. Aligned vertically 
below this is the tracing pencil with which the map points are 
plotted on a stable transparent plastic sheet mounted on a 
machined-steel plotting base 

The Multiplex machines give a final 
times and have been completely satisfactory 
maps with scales as large as | in 480. In comparison with the 
newer large-scale plotters, tt have the advantage where 
strip photography, such as is used for planning roads and rail- 
concerned. For covering large areas, however, the 
large-scale Williamson plotters, which project much more light 
and produce a better image with a final magnification of five 
times, are more convenient and economical to use. 

Basically similar in principle to the Multiplex, the 


magnification of 24 
for producing 
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Williamson large-scale plotter has two overhead projectors, 
each mechanically linked to the tracing table, which is of the 
same type as that used on the Multiplex machine. By this 
means it is possible to concentrate the projector lamp illumina- 
tion on the small area of the diapgsitive that is actually under 
observation on the tracing table. 

Tip, tilt and swing controls for the projectors are attached 
to the tracing table. The plotting table, on which the trans- 
parent sheet is carried, is a 24-in. ground-slate slab with an 
overall flatness of 0.001 in. 

The machine plot—completed so far as is possible from the 
photographs—is then passed to the drawing office to be “ fair 
drawn.” These “ fair drawings” are produced to set standards, 
using also standard letterpress pre-printed on transparent 
adhesive strip film. From the final drawing, a master copy is 
made by a lithographic process and from this can be taken off 


USING THE MULTIPLEX.— 
In this plotting machine 2-in. 
square diapositives (located 
are projected 
through red and blue filters. 
The operator, wearing red 
and blue glasses, adjusts the 
light-point B, by turning C 
until B appears on the ground 
on the stereoscopic image on 
A. Ground height above sea- 
6 in., is 
read off D. The map is drawn 
by moving B over the ground 
on A while pencil E records 
the trace on Astrofoil sheet 
below. F are adjustments. 


NOVEMBER 27, 1959 


Some of the projects undertaken by Meridian Air- 
maps include the mapping of 36 air bases in Great 
Britain for the U.S. 3rd Air Force to a scale of 
1 to 2,500, together with photographic reductions and 
enlargements to various scales. 

For British Railways—Southern Region—the com- 
pany has undertaken since 1955 approximately 400 
miles of 1/1,250 survey and 1,500 acres of stations at 
1/480 scale for the modernization programme, which 
entails electrification of the railway system. 

As already mentioned, Meridian has figured pro- 
minently in the road-development programme and has 
carried out a considerable number of schemes at 
scales of 1/360 and 1/500. Among these are the A2 
trunk road from Woolwich to Rochester, for the 
Kent County Council, 20 miles of 1/S00 and also 
1/2,500 surveys for the same area, and for the Saltash 
Urban District Council surveys were undertaken to 
a 1/360 scale forming the Devon and Cornwal! link 
across the River Tamar. 

A rather interesting project was undertaken for 
the South of Scotland Electricity Board in respect of 
the siting of the Hunterston power station in Ayrshire 
This site was surveyed at a scale of 1/500 without 
the surveyors entering the area for ground contro! 

This was necessary because of the stipulations placed on this 
project by the electricity authorities. Therefore, having no 
access to the area, control was laid down on the roads 
surrounding the proposed site. This information was sent back 
to Shoreham, where the survey was then plotted and produced 
according to the client's specification. 

For the National Coal Board, considerable surveys have 
been undertaken, at scales of 1/500 and 1/1,250, of collieries 
for various Area Boards in South Wales and the Midlands 
Work has also been done for the Ministry of Transport, 
Sheflield Corporation, Manchester Corporation, Central Elec- 
tricity Generating Board and various other local authorities 

Recent awards are: Staffordshire County Council, 27 miles 
of 1/500 and 1/1,250 for road-development schemes; and for 
British Transport Commission, a survey is to be made of the 
old and new Southampton docks, totalling approximatels 


prints as required. 


450 acres. 


News of Industry 


Air-cooled Brakes 


NE of the new developments for air- 

craft shown for the first time at 
Farnborough this year was the Dunlop 
air-cooled brake. Manufactured by the 
company’s Aviation Division, it is 
primarily designed to provide a means of 
speeding up the turn-round times of air- 
craft by rapid cooling of the wheel 
brakes. 

Consisting of a built-in fan driven by 
a fractional h.p. electric motor, located in 
the axle, the cooling unit draws air 
through the wheel, causing forced 
ventilation. 

Since the S.B.A.C. show the Division 
has produced a booklet on the air-cooled 
brake, which includes extracts from test 
reports on the unit. From these tests, 
undertaken in the laboratory using its 
large dynamometer, Dunlop have re- 
produced a number of interesting results. 

These include the reduction of 
maximum tyre bead temperature due to 
“soak-through”™ from the wheel heat 
sink from 155° C. to 55° C.; and the 
reduction of the maximum hydraulic 
fluid temperatures from 178° C. to 65° C. 

The report also stated that after a 
normal energy stop without the fan 
running the maximum brake temperature 
was 650° C. cooling to 200° C. in 68 
min. With the fan running, a similar 
energy stop gave a maximum brake tem- 
perature of 620° C. cooling to 200° C. 
in 14 min. The hydraulic fluid in the 


brake after a full energy stop rose to a 
maximum of 133° C. after 23 min. with- 
out the fan running, compared with 


54° C. after 9 min. with fan runring. 
After a simulated take-off, flight and 
landing with appropriate taxiing the 
cooling time for the brake, without the 
fan, was 100 min. from 700° C. down to 
200° C. With the fan running the time 
was reduced to 13 min. and the maximum 
temperature was 600° C. (200° C. is con- 
sidered the maximum temperature at 
which take-off should be undertaken). 


Measuring and Machining 

PRIVATE demonstration of precision 

measuring instruments and machine 
tools was recently held in London by 
Taylor, Taylor and Hobson, Ltd., of 
Leicester. One of a series that the com- 
pany has held in various parts of the 
country, it included a number of instru- 
ments used by the aircraft industry. 

Among the items on display was the 
Micro alignment telescope designed for 
precision alignment and checking of 
parallelism, squareness, plane and hori- 
zontal surfaces. Employed in the setting- 
up of aircraft jigs and the building 
and inspection of machine tools, it has 
an accuracy within + .001 in. at 50 ft. 
With the addition of a telescope lamp- 
house, auto-collimation, auto-reflection 
and alignment-projection, readings can 
be obtained over distances up to at least 
60 ft. 

A development of the basic telescope 
for checking such items as the alignment 
of the adjustable foot pads of aircraft 
and engine jigs, is the sweep optical 
square. Used in conjunction with four 
“ targets,” a working reference plane can 
be established accurate to within 1 sec. 


of arc in angle, plus .0005 in. in 
displacement. 

This reference plane is set up in the 
correct relation to the work by adjusting 
the two levelling feet of the sweep optical 
square until the micrometer readings are 
equal on three datum targets. The micro- 
meter datum drum is then set to zero 
and locked. The fourth target is then 
placed at each check point (an adjustable 
foot pad for example), the prism box 
rotated on to it, and the micrometer 
reading taken. This reading is a direct 
measure of the flatness errors with respect 
to the reference plane set up through the 
three datum targets. 

Another aircraft instrument on display 
was the Talyrond. Employed in measur- 
ing errors of roundness, it carries an 
electric pick-up at the lower end of a 
spindle having an error of roundness not 
exceeding .000003 in. A_ stylus arm 
engages the specimen and radial errors 
of shape are converted into an electrical 
signal which is amplified and fed to a 
polar recorder. Two models of the Taly- 
rond—S0 and 2—are produced by the 
company for accommodating components 
of different sizes. 

Taylor, Taylor and Hobson also pro- 
duce a blade-edge microscope for the 
critical viewing of leading and trailing 
edges of turbine blades. With a magnifi- 
cation of x40, rendering errors of .001 in. 
visible, this microscope is being developed 
for aircraft model work. For this, the 
diameter of the field of view is enlarged 
to } in., and a micrometer means of 
measuring is fitted to the present instru- 
ment. 
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Personal Flying 


Max Conrad, the well-known American transatlantic light- 
aeroplane pilot, was recently awarded a trophy as “ Pilot of 
the Year,” by the National Pilots’ Association of the U.S. 
The award was presented in recognition of the pioneering done 
by Max Conrad in establishing routine transoceanic opera- 
tions with light single- and twin-engined aircraft, and especially 
for his recent record flight in a Piper Comanche. 

This was non-stop from Casablanca to Los Angeles, a 
distance of 7,683 miles, in S58 hr. 40 min., using only 6} gal. 
of fuel per hour. On take-off from Casablanca, the Comanche 
grossed 5,000 Ib., compared with its normal 3,800 Ib., and it 
landed with sufficient fuel for a further five hours. 

The Comanche, NIIOLF, has since had its 250 b.hp. 
Lycoming replaced by the smaller 180 b.h.p. engine, and Max 
Conrad disclosed that he is to attempt to beat the late Bill 
Odom’s 1949 record Bonanza flight from Honolulu to Oakland, 
in the near future. 

Latest figures on Canadian personal flying indicate a con- 
tinued growth up to the end of 1958. By then, 9,453 private 
pilots’ licences were current, compared with 7,832 at the close 
of 1957. Private pilots outnumber their commercial brethren 
in Canada by about 3:1 

Like words from another world came these extracts from 
a recent speech by Gen. Quesada, Administrator of the U.S. 
Federal Aviation Agency, to the Society of Experimental Test 


Pilots. ‘* Most of us,” he told these veterans, “ can remember 
the open cockpits, the scarf and goggles, oil on the 
windshield 

If the General cares to come to this country, he can 


recapture this nostalgic feeling at any of our flying clubs, along- 
side our newest student pilots. In some of his other remarks, 
however, is epitomized the brave new world of personal flying 
across the Atlantic, and the kernel of his theme on “a Pilot's 
Philosophy for the Space Age.” 
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AUTOMATION.—Single-axis autopilots are 

widely fitted to U.S. light aircraft, but the Sperry Phoenix 

Company has developed a lightweight three-axis type. Seen 

here ina Cessna Skylane, it offers heading, altitude and glide 
path coupling facilities and weighs from 11-274 Ib. 


“In the field of private flying, we find the true pilot, whether 
he be the Sunday flier who flies for the sheer fun of it, or 
the businessman who flies to increase his productivity. He 
represents the backbone of our aeronautical growth. He is 
the non-professional. He believes so strongly in flying that 
he pays for his own plane and buys his own instruction, In 
him lies the most explosive area of our aeronautical future. 
But he, too, must accept new responsibilities. He, too, must 
become more safety conscious We have over 67,000 [our 
italics} U.S. registered single-engine planes. We are now 
producing over 8,000 general aviation aircraft per year. Each 
one of them will require conscientious and well-trained pilots, 
if these new machines are to be properly utilized.” hehe 

This should be required reading for the Minister of Aviation. 


Wroaming Around the Antipodes by 


With the exception of pubs and the essential ser- 
vices, New Zealand dies over the week-end. One of 
the Dart Herald crew asked. on a Friday, if he could 
get some laundry washed and returned by the next 
day. “Sorry, we don’t work Saturdays ” he was told, 
“you'll have to have it tonight.” 

And so we left New Zealand, where friendship is 
loyally British, except that part of it which is Dutch 

and even that is 36 per cent. British. At Whenuapai, 
Auckland's airport, our Heraldic crew had to wait 
for a weather forecast for the 630 miles Tasman cross- 
ing to Norfolk Island, a route which has few ships 
and aircraft to supply “actuals.” Eventually, Alan 


FARNBOROUGH At WELLINGTON 


‘What The Vipers 


(4 , Lame on tht Aeroplant NZ Gs 
Sland at the Wellnglon Aurport Display. Ou The CoA 
act Air Crt. RORGE CARTER, Managing Divector (Contre) ard 

B.J. CORNTHWAITE., See. & Tech 


Herald 


Johnson, a seconded B.O.A.C captain who partners 
“ Hazel’ for most of the flying, came out of the met. 
office brandishing a sheaf of papers and reassured us 
with “ There you are, chaps—six pages of * Nil’.” 

Nevertheless. all the indications were for a favour- 
able voyage and so it turned out. At eighteen thou- 
sand we looked down on unbroken cloud for the first 
100 miles or so. then flew over a stretch of lenticular 
clouds which I thought were caused only by mountains 
or hills. I must ask “Doc” Slater, this journal’s 
gliding and weather expert, when I get back. The 
five-miles-by-three island came up dead ahead and 
we circled its lovely, rugged coast before flying over 
the Customs Officer's house to let him know that duty, 
preferably with a small “d,.” called 

After lunch, a swim in the island's coral-sheltered 
lagoon. when “ Hazel” very nobly salvaged an out- 
board motor after it had fallen off a boat which 
“buzzed” him. Then a pleasant evening with every- 
body wreminiscing for Wroundabout. Alan recalled 
a squadron commander's succinct comment written on 
an accident report: “ An act of God.” and the group 
captain’s succincter note: “I see no evidence of Divine 
intervention.” Then. on aircraft warning devices, 
which can irritate by malfunctioning as much as they 
warn, the case of the pilot who. when asked what 
that “little red light’ meant. replied “ It means that 
some fool has put the bulb back.” 

On, on—Brisbane. Svdney. Canberra, Melbourne 
unloading, demonstrating. loading, hotels, people— 
especially people. At one place. a crewman’s wry 
remark : “IT see 48 of our 36 passengers have turned 
up. 

John Watkins, T.A.A.’s Director of Engineering, 
flew to the Rongotai display in one of his line’s Friend- 
ships, chartered by Fokker’s for the occasion. In a 
Press interview he spoke well of the Friendship not 
surprisingly, and in consequence was regarded by the 
Herald supporters as Fokker’s secret weapon. Be 
that as it may, I have, in Melbourne, just seen him 
buy a Herald Not. alas the splendid Woodley 


Wonder, the Melbourne Herald 
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Gliding Notes 


by Dr. A. E. Slater 


AILSTONES from a summer thun- 

derstorm did extensive damage to a 
Tutor of the Taunton Vale Gliding Club, 
which operates at Dunkeswell, near 
Exeter. But when a cu-nim passed over 
on Sunday, October 25, the club got its 
revenge, for Mr. Fleming, the chief 
instructor, tackled the storm and got up 
to 11,000 ft. 

Presumably this was not in the same 
machine, although it was good Tutor 
weather in the West, for the Dublin 
Gliding Club’s Tutor was taken up for 
Silver “C™ height the same day by John 
Kerney, though without a barograph. He 
climbed from an 800-ft. launch to cloud 
base at 5,000 ft., finding it to be concave. 
as the horizon was blotted out all round 
except for one narrcew escape route which 
he took. 

From Lasham on the same day, Ron 
Willbie flew 35 miles and Frank 
Cadwallader, a Crown Agents’ Club 
member from Tanganyika, soared for his 
“Cina late afternoon blue thermal. 

The unstable air which facilitated these 
mid-autumn flights appears to have had 
its source in the Canadian Arctic five days 
before. It followed a cold front which 
passed over Taunton Vale at 18.00 hr. 
the previous evening. 

* * 


N South Africa national speed records 

for the 100-km. triangle have been 
set up. First, Tim Boat-Biggs made 
81.08 km.p.h. (50.38 m.p.h.) in an Air-100 
on September 20, and then E. “ Boet” 
Dommisse capped this with 90.6 km.p.h. 
(56.3 m.p.h.) in his newly arrived Skylark. 

The international record for the 
100-km. triangle was beaten twice this 
year by Dick Schreder in the United 
States, first with 98 km.p.h. on August 6 
and then 105 km.p.h. on August 11. 
Dommisse thought at first he had come 
near this with at least 95 km.p.h., but 
the distance on his map exceeded the 
official “ trigonometrical survey ™ distance 
by 6 km. or more, and he wonders how 
much of the excess is due to the “ F.A.I. 
radius of the Earth” being less than the 
radius at his latitude, and also to his 
being high up. 

If you fly round the World at 2 miles 
a.s.l.. you will have travelled 12.6 miles 
farther than its circumference at sea 
level; but 100 km. is only one 400th part 
of this. And the Earth’s radius at the 
equator exceeds its mean radius by 
nearly 7 miles, giving an error of about 
one-tenth of a mile over 100 km. at the 


equator, 
* 


EVERAL international records set up 
in Poland have now been homo- 
logated by the F.A.1.:— 

Two-seater goal-and-return, 303.5 miles 
by Kirakowsky and Wisniniewski on 
May 12, beating a similar record of 278 
miles set up earlier the same day. 

Women’s single-seater goal-and-return, 
228.7 miles by Pelagia Majewska on 
June 20: and two-seater 300-km. triangle, 
38.35 m.p.h. by Lucyna Bajewska and 
Janina Tomala on May 9. 

The gain-of-height record set up in a 
cu-nim by K. Bauer in Germany on 
June 20 is officially 31.709 ft.. and beats 
by 1,609 ft. the record set up by W. S. 
Ivans in the Bishop Wave in California 
in 1950. 
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Canadian - built 
two-seater Harbin- 
ger, designed by 
W. Czerwinski and 
B. S. Shenstone. 
The only other one 
in the World is 
based on Camphill 
in England. 


The single-seater triangle records are 
all held now by Dick Schreder in the 
U.S.A., and are officially: 100 km. at 
105 km.p.h., 200 km. at 108 km.p.h., and 
300 km. at 95 km.p.h. (65.2, 67.1 and 
59.0 m.p.h. respectively). 


* * 


The venue of next year’s World Cham- 
pionships is now announced as Keulen 
airfield, near Cologne. 


* * 


T the Midland Gliding Club, accord- 

ing to the November issue of its 
magazine Wingtips, 1,759 hours were 
flown this year up to the middle of 
August. This figure includes 555 hours 
in a single month—June. Cross-country 
flights trom the Long Mynd_ totalled 
1,052 miles in the 34 months ending mid- 
August, and these included the first flight 
from east to west across Wales, made 
by Randall in a Skylark 2 with a landing 
at Towyn, on the coast north of 
Aberdovey. 

Since blind flying cannot be practised 
in clouds with an intermittent airway 
nearly overhead, the club Eagle has been 
fitted by Mike Randle with curtains 
round the rear seat. 

The Club Christmas party is on 
December 20. 


* * * 


OARING in the Helm Wind Wave, 

which can form in_ north-easterly 
winds in the lee of Cross Fell in the 
northern Pennines, has only been done 
once in a sailplane, on June 26, 1939. 
On that day the late Noel McClean 
caught the “rotor” lift in a Grunau at 
only 600 ft. above the valley floor and, 
after passing through a turbulent zone 
into the main wave, climbed 11,140 ft. 
to a British height record. 

But nobody knows when to expect the 
Helm Wind, and these are inhospitable 
parts for glider pilots to camp out, per- 
haps for months on end, waiting for the 
wave. The only practicable way to 
catch it is to lay on a scheme for trans- 
porting a glider there which can be put 
into action at a moment's notice. The 
Newcastle Club tried to do so just after 
the War: Richard Prestwich had it 
organized two years ago: and the Cam- 
bridge Club made an expedition about 
a year ago. 

Now Gp. Capt. N. W. Kearon, having 
been posted to R.A.F. Carlisle, is taking 


the opportunity to organize an exped: 
tion on behalf of the R.A.F. Gliding and 
Soaring Association, and hopes eventu 
ally to be in a position to tow a sailplane 
into the Helm Wave as soon as it 
appears. Possible sailplanes are a Sky 
lark 3b, Eagle and/or Olympia. Further 
more, a group trom the Cambridge Club 
intends to have another go, and the 
Yorkshire Gliding Club has begun to 
organize a scheme; both have permission 
to use the R.A.F. Station at Crosby-on 
Eden. 
* * 

EANWHILE the Yorkshire Club has 

been exploiting the west face of 
the Hambledon Hills, which stretches 12 
miles northwards from the club site at 
Sutton Bank. It looks good on the map 
but is actually very irregular; neverthe- 
less, four club machines soared along it 
and back on Oct. 25, all in slope lift 
D. S. Rennison in a Kite 2 made longest 
distance to Ingleby Cross and back, and 
J. K. White ran him close in the 
Skylark 1. 

The south slope produced an excellent 
lee wave on Sept. 22 in a north-west 
wind, in which Keith Moorey climbed to 
7.200 ft. in his Kite 2, while Chris 
Riddell wandered five miles out over the 
Plain of York in his Skylark 1. They 
had the usual experience of being forced 
down by darkness just as the wave was 
improving. 

At the Club’s Annual General Meet 
ing on Oct. 31, F. N. Slingsby was 
re-elected president and J. C. Reussner 
chairman. The membership has risen to 
137, including 107 flying members, and 
there are six club machines for them to 
fly, with one in reserve. The most 
notable announcement was that the Club 
is well on the way to buying its site at 
Sutton Bank, after being there 25 years 
The Ecclesiastical Commissioners are 
presumably still the owners, and in the 
original lease they made it a condition 
that there should be no flying on Good 
Friday morning. 


* * * 


ONDON GLIDING CLUB had 
already reached an annual record of 
2.757 hours up to the end of September 
only. In August 612 hours were flown. 
As a send-off for the new year, and to do 
even better, flying will be laid on at 
Dunstable every weekday from January 
4 to 8 inclusive if enough members 
promise to come. 
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Correspondence 


B.O.A.C. and Capacity Ton-Miles 


N connection with the letter from Mr. R. E. Mills (* Those 

Invidious Comparisons,” Nov. 6), it is no secret that the 
man-hours on comparable jobs in the Engineering Department 
have been, and still are, higher in B.O.A.C. than in many vol 
its competitors. B.O.A.C. has not attempted to hide that fact, 
and has gone to some lengths to explain the steps that are 
being taken to correct the situation. An extensive reorganiza- 
tion in the Engineering Department is in progress. Consider- 
able improvement has already been achieved and there Is still 
greater improvement to come. But in all other departments 
it is categorically denied that there is serious over-staffing in 
B.O.A.C.. or that B.O.A.C. does not compare favourably with 
its major competitors in this respect 

In 1957. B.O.A.C.’s C.T.M.s per employee were 16,650. In 
1958, the figure was 19,110—an improvement of 14.8 In 
the same period other major operators showed the following 
percentage improvement 


Air France 5.1 SABENA 7.2 
B.E.A. 6.0 S.A.S. 3.2 
K.L.M. 9.3 7.6 
P.A.A, 0.5 T.W.A 7.2 


In this period, therefore, B.O.A.C. improved noticeably faster 
than any of the other airlines mentioned and it Is of interest 
that B.O.A.C.’s figure of C.T.M.s per employee is now higher 
than that of K.L.M., B.E.A. and SABENA. 

To attempt to correlate numbers of employees with passengers 
carried or with route miles is utterly misleading. As the Editor 
himself points out, like is not being compared with like. We 
would also deny that the comparison is any more valid between 
B.O.A.C. and Pan American than between any of the other 
airlines quoted. Among other things, Pan American have a 
large number of short-haul passengers on the San Juan route 


which alone would invalidate a comparison on a basis of 
number of passengers carried. 
F. C. GILLMAN, 
Chief Press and Information Officer, B.O.A.C 


London, W.1. 


In Praise of the Tiger 


N reply to your remarks under * Personal Flying ” concerning 

the Tiger Moth and further to Mr. Brown’s letter, may I add 
a few words. 

Mr. Brown spoke very fairly and is obviously a man who 
will not ridicule an old and faithful servant and obviously 
has had some experience with these remarkable little aero- 
planes. Your remarks can only be referred to as childish and 
unimaginative. What one type of your ultra-modern “tin 
aeroplanes possesses the versatility of the Tiger? In every 
form of flying can this little marvel be found even to this day 
Banner-towing, glider-towing, trainer, racing, aerobatics, crop- 
spraying, photography, taxi, touring, even inverted flying, just 
to mention a few of its accomplishments 

After 26 vears’ service, this little fellow is still being 
produced and, indeed, is the very backbone of business at 
Croydon Airport by a well-known firm. Several Continental 
countries still buy this useful littke machine in spite of the 
large number of American light aircraft appearing on the 
scene. 

Among the reasons for the Tiger’s survival are its enormous 
strength, comparatively cheap costs of repair, cheap and easy 
maintenance and equipment with one of the world’s most reli- 
able engines. These points are important from a club's point of 
view and even that of a private owner. An_ illustration: 
through a taxi-ing mishap, a_ Tiger Moth and Chipmunk 
sustained precisely the same damage to propeller and port wing 
spar and leading edge. The Tiger was back in service after 
1! davs. the Chipmunk after 15 days. Forgetting even the 
loss of revenue through being off service, the cost of labour 
and materials of the Tiger was only 8 of that of the 
Chipmunk. “Tin” aeroplanes are undoubtedly more difficult 
and expensive to repair and maintain than wood, fabric and 
tube steel. 

Radio was mentioned, so may I hasten to add that a number 
of Tigers have been so equipped, indeed, their record for 
serviceability is higher than the average “ tin” aeroplane 

Concerning aerobatics—have you never heard of the 
Lockheed Aerobatic Trophy contests held at Coventry each 
vear? Over the past few years the main British contestant 
has been one, or even two, as this year, “ Tiger Moths.” Have 
you never heard of G-APDZ and G-ANZZ? Have you never 
heard of the Tiger Club, the only flying circus in this country. 
who indulge in racing and aerobatics, and equipped chiefly 
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with Tigers for this very purpose? Have you never heard of 
Leon Biancotto, one of the world’s ace aerobatic pilots, who 
insisted on tackling the 1959 Lockheed Trophy in a Tiger? 
This man is an artist and no fool. ‘lo quote his own words: 
“A wonderful litthke aeroplane, the possibilities of a Tiger have 
yet to be fully explored and she is quite capable of winning this 
Trophy one year 
Yes, tnis remaraabdle machine is still capable of “ mixing it” 
with your modern expensive “tin” aeroplanes, indeed, she 
is the only British aircraft to reach the finals 
Regarding the luxuries of enclosure, have you never heard 
of the Rotlason Taxi ‘Tiger, or the Thruxton Jackaroo? 
Further, there are some people who prefer the open cockpit, 
just as some prefer motorcycies to cars 


May I close by saying that this little fellow is still one of 
the best basic trainers in every way, has been with us a long 


while, served us well in war and peace, and will still be with 
us for many years to come, May this indeed be so. 

Sutton, Surrey ApRIAN A. DEVERELI 
Commercial Aircraft Data 

OUR contributor who compiled these data (THE AEROPLANE 

AND ASTRONAUTICS, October 16) is to be congratulated: 
the performance figures do seem to be comparable, which is 
far more than can be said for the correspond.ng manufacturers’ 
figures published in the standard annual volume. 

Vague questionnaires bring forth different standards of 
answers, so, because the publicist cannot be sure that his com- 
petitors will play fair, he may be tempted to quote better figures 
than those given in your supplement—then the whole volume 
becomes suspect and hence of considerably reduced value. 

These annual data supplements of yours are most valuable, 
may I suggest that if you sent round advance notice, and asked 
for additional orders for the supplement alone prior to printing 
at, say, Is. a time, you could sell 50°, more that week. 


Lytham St F. Foss, A.F.R.Ae.S 


Their Like Has Gone 
AEROPLANI 


Annes, Lancs. J 


Y copy of THr AND ASTRONAUTICS Was some- 


what delayed recently but | note with interest your 
reference to the late J. Mollison and very briefly to “ Bert” 
Hinkler in your editorial of November 6. 

It is indeed true that men’s great deeds, like their good 
deeds. are often interred with their bones. I always consider 
that these two men did more to further the interest of the 
light aeroplane than any others before or since. Both were 
brilliant navigators, possessing a type of courage rapidly 


becoming obsolete in a world of radar and modern navigational 
aids 

However it is unlikely that even time will produce an aircraft 
engine of greater eificiency than the Gipsy Major at least 
from the reliability viewpoint. Jim’s passing reminds us of so 


much that has gone, we shall never see their like again in 
aviation 
Watford, Herts E. W. Baker. 


Smooth and Polished Commentaries 


FTER considering some of the implications in Mr. D. W. 

Lancaster's letter, concerning the possibility of manufac- 
turers’ representatives giving the commentary at the S.B.A.C. 
Show (Sept. 25 last), I feel that possibly he has never been 
subjected to the irritating and disjointed commentary he has 
suggested. This type of commentary has often been given in 
the U.S.A., the last example I heard being the World Congress 
of Flight at Las Vegas. It resulted in frantic efforts by all 
concerned to out-do the competition, resulting in a spate of 
half-truths and irrelevant comments, usually quite disconnected 
with the displaying aircraft's manceuvres. Some speakers are 
calm and collected, some frenzied and confused, resulting in 
a disconcerting and irritating background, detracting rather than 
adding to the pilot’s efforts to show off the firm's products. 

From the practical point of view, at the $.B.A.C. Show the 
timing for each item varies for a number of reasons. For 
example, this year the Comet 4B made only one fly-by and 
then landed Imagine the plight of the D.H. commentator 
trving to “sell the aircraft compared to his opposite number 
at, say. Faireys dealing with the Gannet AEW.3! Also, the 
displays at Farnborough are interlocking all through the flying, 
in that one aircraft takes off before the previous one has landed 
and this would require much handing backwards and forwards 
of the mike 

No, let’s keep Oliver Stewart on the job he does so well 
and we'll then continue to enjoy smooth and polished com- 
mentaries matching the pilot's flying. 


Torrance, Calif Ropert D. Arcuer, A.R.Ae.S 


Antipodean Wroundabout will be found on page 549. 
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NOTES AND EVENTS 


SCHOLARSHIP.—For the 22nd year 
Zonta International is offering its Amelia 
Earhart Scholarship. The grant of 
$2,500 is to enable women to take a 
course of graduate research in aero- 
nautical engineering or space physics. 
Basic requirements are a_ bachelor’s 
degree in science, plus evidence of 
exceptional ability and personal 
character. Further information may be 
obtained from Zonta H.Q., 59 East Van 
Buren Street, Chicago 5, Illinois. 


B.P. FILMS.—Three B.P. films were 
shown concurrently in several London 
cinemas on November 18. The films, 
whilst showing various activities of the 
company, laid particular emphasis on an 
ever increasing use of aircraft in the 
search for oil. “Skyhook” dealt with 
B.P.’s use of a Sikorsky S-62 to transport 
drilling plant to an inaccessib’e site in 
the Papuan jungle. The plant, 2,000 tons 
in all, was moved in loads of 2 tons 
from a base camp to the drilling site. 


RUST INHIBITOR. — The Amber 
Chemical Co., Ltd., Albemarle 
Street, W.1, has extended its range of 
Ambersil products. The addition is an 
electrospray composed of a silicone based 
anti-tracking fluid, containing a_ rust 
inhibitor, packed in an Aerosol con- 
tamer. 


HEPOLITE APPOINTMENT.—Mr. 
James Robinson, M.1.Mech.E., 
M.1.Mar.E., the chief engineer of Hep- 
worth and Grandage, Ltd., Bradford. has 
been appointed to the company’s board 
of directors. He will also continue in 
his capacity as chief engineer. 


E.F.F.I.—Reference is made in the first 
issue of the * Bulletin of the Electronic 
Forum for Industry,” to the problems 
associated with data reduction and pro- 
cessing in the aircraft industry. Mr. 


IN HONG KONG.— 
One of the mains-driven 
generating sets supplied 
by Associated Electrical 
Industries, Ltd, to the 
Hong Kong Aircraft Engin- 
eering Co., Ltd. These sets 
are used for servicing the 
Britannia and Electra. They 
consist of a2-pole squirrel- 
cage induction motor, 
coupled by flexible drive 
to a 3-phase 393 c/s, 2,950 
r.p.m. alternator. 


T. I. Quinn Hall, S.B.A.C., writing of the 
various facets of this subject, comments 
upon the specialized requirements of the 
industry. It is noted that the S.B.A.C. 
have embarked on an extensive pro- 
gramme of requirement analysis. It is 
hoped that the E.F.F.I. will prove a 
useful channel by which to make the 
industry's needs known, and that a study 
of these requirements will lead to more 
efficient and cheaper reduction 
systems. 


AIR MINISTRY CONTRACT.— 
Orders worth more than £500.000 have 
been received from the Air Ministry by 
Ruston Hornsby, Ltd.. Linco'n. They 
are for a number of 410-kKW.. skid- 
mounted alternator sets. 


Company Notices 

NEW COMPANIES 
J. E. D. Wiliams and Co. (Aviation Con- 
sultants), Ltd. (638,085).—Private co. Reg. Sept. 25. 
Cap. £1,000 in £1 shs. Directors: John E. D 
Williams and Mrs. Anne Williams, both of 33 
Thurloe Square, S.W.7; and Richard J. Bolton, 
Georee Street Chambers, Staines Sec.: Anne 
—> Reg. office: George Street Chambers, 

Staines 


Aviation Calendar 


November 27.—R.Ac.S Man-powered 
Aircraft Group lecture, ** Man as an Acro 
Engine,” by Dr. D. R. Wilkie, at the 
Library, 4 Hamilton Place, London, W_1, 
at 19.00 hrs 

November 28.—-R.Ae.S. Halton Branch 
A.G.M. and Dinner, at the Branch H.Q., 
R.A.P. Halton, at 15.00 hrs 

November 30.--R.Ac S. Henlow Branch, 
Film Night, the’ Assembly Hail, 
R.A.F Technical College, Henlow, at 
19.45 hrs 

December 1.-—-R.Ac.S. lecture, Tran- 
sonic Flow over Swept Wings,’ by 
E. W. E. Rogers and Dr. I. M. Hall, at 
the Library. 4 Hamilton Place, London, 
W.1, at 19.00 hrs 

December 1.— Institution of Production 
Engineers South Eastern Region lecture, 
* Problems of Re-entry into the Earth's 
Atmosphere,”” by Dr. Hijton, at the 
Hatfield Technical College, Hatfield, at 


19.30 hrs 
December 1.—R Ac.S. Glaszow Branch 
lecture, ‘“‘Astronautical Navigation,’ by 


H. Tanner, at the Royal College of 
Science and Technology, Glasgow, at 
19.15 hrs. 

December 2.—R.Ac.S. Swindon Branch 
lecture, Man-powered Aircraft.”’ by B. S 
Shenstone, at the College, Victoria Road, 
Swindon, at 19 30 hrs 

December 2.—-R.Ac.S. Preston Branch 
lecture, ** The Armstrong Whitworth 
Argosy,” by E. D. Keen, at St. John 
Ambulance Hall. Preston, at 19.30 hrs. 

December 3.—R Ace.S. Gloucester and 
Cheltenham Branch main lecture, ** Some 
Servo Mechanisms for Supersonic Aircraft,”’ 
by S. G. Glave, at St. Mary's Hall, 
Chettenham, at 19.30 hrs 

December 4—Helic. Assn. of GB 
lecture, ‘‘Aerodynamic Aspects of the 
Fairey Rotodyne.” by K. McKenzie, at the 
Library, 4 Hamilton Place, London, W 1, 
at 18.00 brs 


Skycraft Services (London), Ltd. (640.085) 
Private co. Rex. Oct. 20. Cap.: £7,000 in £1 shs 
Objects: To establish, maintain, work and carry on 
lines of aerial communication by means of z#ero- 
planes, seaplanes, helicopters, etc. Subscribers are 
John F. Smith, 137 Athenlay Road, Peckham, 
S.E.15. Solicitor’s articled clerk: Alon D. Sims, 31 
Hillfoot Road, Collier Row, Romford, Solicitor’s 
clerk. So'rs.: Constant and Constant, 24 St. Mary 
Axe. E.C.3 Reg. office: Baltic Exchange Cham- 
bers, 24 St. Mary Axe, E.C.3 

Biggin Hill Flying Club, Ltd. (640.480) —Ree 
Oct, 27. Original number of members is 100. each 
liable to €1 in the event of winding up. The income 
and property of the company. whencesoever derived, 
shall be applied solely towards the promotion of 
its objects The management is vested in a com- 
mittee the first members of which are: John A. 
Moyse, 387 London Road. Mitcham; Reuben R 
Penna. 24 St. Peters Road. Crovdon; Allen W. G 
Wilson; Ronald A. Smith; Reginald A. Arnell; 
George Stewart: Victor Collin. Solrs Baker, 
Freeman and Co., 379 London Road, Mitcham 


Personal Notices 


BIRTHS 

Bryce.—On November 11, at 22 Kimberley Road, 
North Walsham. to Celia, wife of Fit. Lt. C. Bryce, 
RA.P.—a daughter. 

Qark.—On October 30, to Maureen (née Gore), 
wife of Fit. Lt. F. D. G. Clark, R._A.F.—a son 

Damment.—On November 9, at the Royal Oak, 
Barrington, Ilminster, to Jill (née Broadbridge), 
wife of Fig. Off. J. F. D. Damment—a daughter 
Gennifer Louise). 

Doherty..(0n November 15, at Windlesham 
Maternity Home, to Thelma, wife of Sqn. Ldr 
F. W. Doherty—a daughter (Kate). 

Gondby..-On November 9, at Digby Cottage. 
North Luffenham, to Eleanor (née Cooper), wife of 
Fh. tt. L. A. Goadby-—a daughter Uulia Eleanor). 

Hallam.—On November 9, to Olivia (née Raffles), 
wife of Bijl Hallam of R.A.F. Leuchars--a son. 


Lewis Lloyd.-On November 11, to Gunilla, wife 
of Fit. Lt. J. Lewis Lloyd, of R.A.F. Farnborough 
—a son GUohn) 

Measures.--On November 6, at Stroud Maternity 
Hospital, to Margaret, wife of We. Cdr. W. E. G 
Measures—a son (Robert Guy) 

Murray.—-On November 10, at R.A.F. Hospital, 
Nocton Hall, to Maureen (née Stewart), wife of 
Fit. Lt. M. R. Murray, a son (Thomas Scott) 

Shaw.—On November 12, at US.A.F. Hospital, 
South Ruislip, to Anna ‘née Pootz), wife of Fit 
Lt. D. M. Shaw, US.A.F.--a daughter (Sarah 
Elizabeth) 

Starkey.-On November 5, at Calshot, to Joan, 
wife of Fit. Lt. D. A. J. Starkey, R.A.F.—a son 
(Timothy John). 

Tunnictiffe.—On November 1, at R.A.F. Hospital, 
Wezberg, H.Q., R.A.F. Germany, to Edna, wife 
of Sqn. Ldr. A. Tunnicliffe—a son (Philip Alan) 


SENT FLYING. The autobiography 
of Bill Pegg, with a foreword by Peter 
Masefield. 236 pp.; 8} in. x in. Illus- 
trated. Macdonald and Co., Ltd. Price 


2Is. 


TARANTO. An account of the 
Taranto action carried out by the Fleet 
Air Arm against the Italian fleet. By Don 
Newton and A. Cecil Hampshire. 208 
pp.: 5$ in. x 8} in. Illustrated. William 
Kimber and Co., Ltd. Price 25s. 


Publications Received 


AERO MODELLER ANNUAL, 
1959-60. A review of the year’s aero 
modelling. Compiled and edited by 
C. S. Rushbrooke and D. J. Laidlaw- 
Dickson. 160 pp.; in. x 84 in. Illus- 
trated. Model Aeronautical Press, Ltd. 
Price 10s. 6d. 


VIBRATION ENGINFERING. By 
W. Ker Wilson. 292 pp.: 74 in. by 10 in. 
Illustrated. Charles Griffin and Co., 
itd. Price 90s. 


THE TALE OF THE COMET. By 
Derek D. Dempster. 218 pp.; 54 in. by 
8? in. Illustrated. Allen Wingate 
(Publishers), Ltd. Price 21s. 


ADVANCES IN ASTRONAUTICAL 
ENGINEERING. The proceedings of 
three Annual Meetings and a Regional 
Meeting of the American Astronautical 
Society. Edited by Horace Jacobs. Four 
vols.; 9} in. x 64 in. Chapman and Hall, 
Ltd. Price 80s. each vol. 
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Low temperature lowers activity in all sorts of things; the flow of bees from the hive slows down, 
the engine oil in the car flows more slowly. It's just as true in aviation. For this reason much AIR BP 
research activity has been devoted to low temperature performance of aviation fuel — 


towards the prevention of icing troubles and the preservation of perfect 


pumpability at the deep-freeze levels around 50,000 feet altitude. Al R 


Water separation equipment has achieved the first end, and the free 
water content of BP fuels as delivered is no higher than 30 parts per million. 


Precisely judged refining has likewise established that BP aviation fuels 


remain fluid at temperatures far below those encountered in service. 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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Co CABIN COMPRESSORS - COLD AIR UNITS 
VALVES SENSING UNITS - WATER EXTRACTORS 
ig VAPOUR CYCLE COOLING EQUIPMENT 
FANS RADAR COOLING UNITS - TURBO ALTERNATORS 
PNEUMATIC ACTUATORS STATIC COOLING UNITS 
as TEST CABINETS - PRESSURE TESTING TROLLEYS 
iy AIR CONDITIONING TROLLEYS 
Tha Tes. 


SIR GEORGE GODFREY & PARTNERS LIMITED 
HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 


Telephone: FELtham 3291 Cables: Godfrepart, London 


ees aro 


ASSOCIATED COMPANIES IN CANADA, AUSTRALIA, SOUTH AFRICA 


last... 


an effective one piece 
double acting seal 


Specially designed for double acting cylinders—the 
new Hallprene Patent Double Acting Fluid Seal. 


Improves sealing 


Prevents the possible 
formation of fluid traps 


Reduces costs 
Simplifies piston design 
One seal replaces two 


+++ 


The new “ Hallprene *’ double acting seal 
has been developed from the highly \ 
successful “ Hallprene’ Patent Fluid 
Seal—the most efficient seal for single 
acting’ applications. 


PATENT DOUBLE ACTING FLUID SEAL 
(Patents applied for) 


Oldfield Works, Hampton, Middlesex Telephone: Molesey 2/80 
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Stream-Line 
filters for 
trouble-free 
fuel 


The use of Stream-Line filters in the refuelling of aircraft 
ensures the removal of water and solid impurities from the fuel 
enabling complete fulfilment of official specifications 

Top right is type K, a highly efficient filter consisting of a 
number of specially prepared paper discs compressed by springs 
and mounted on metal rods. 

Fuel passes through the minute interstices between the discs 
leaving solid impurities at the edges. Any water present causes the 
paper to swell, with a consequent increase of back pressure, 


which gives an indication that servicing is needed. 

Bottom left is the Fuel Monitor, designed in conjunction with 
the Shell Petroleum Company Ltd. This is a fully ‘fail-safe’ 
device, consisting of a valve and a water sensitive element, con- 
tinuously sampling the flow of fuel and causing the main valve 
to close if water contaminated fuel is revealed. 

Bottom right is the high-output MC filter, giving what is for 
many purposes an acceptable filtration efficiency at a much 
higher rate than the K type. 

NEW THREE STAGE FILTER. Stream-Line Filters Ltd., 
have recently developed a three-stage filter/water separator which 
uses pleated elements made from paper, fibreglass and nylon to 
remove from aviation fuels all solid impurities and all water, in 
whatever proportions they may arise. 


STREAM-LINE FILTERS refuelling 


STREAM-LINE FILTERS LTD., HENLEY PARK 
NORMANDY, NR. GUILDFORD, SURREY 


Telephone: Normandy 3311-3 Telegrams: Edgefilt, Guildford 


A member of the VOKES Group with world-wide representation 
SF 102 
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Inspection, maintenance and 
repair of aircraft is a job for the 
Simon Hydraulic Platform. 

At the touch of a control it moves 
men and tools up, down, across 
or around, reaching any part of 
the fuselage, wings or lofty 
tailplanes within seconds. 

Vital de-icing operations are 

also in the Platform’s work 
schedule, together with general 


airport maintenance jobs. 


Inspecting a Viscount 
at London Airport : 
one of a fleet of 
40 ft. Hydraulic 
Platforms owned 
by B.E.A. 


| Truck, trailer or lorry 


= 
= 
mounted models are 


available with maximum 
working heights from 


= | 
HYDRAULIC PLATFoRM |_ 


For details and demonstrations write or telephone: ti 


SIMON ENGINEERING (Midlands) LTD © 


QUEEN'S CROSS DUDLEY WORCS. Dudley 54661/3 
HS 337 
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Precision 


ASSEMBLY AND 
DRILL 


Our standards are those of the finest aero-engine manu- 
facturers who use Cornercroft jigs—a standard we 
maintain in our precision-made tools for all industries. 
You will find that Cornercroft jigs backed by long ex- 
perience and accurate manufacture give less trouble, are 
easier to use and maintain their efficiency. Perhaps we 
could help you ? 


(The Cornercroft Group of Companies) 
Ace Works, Coventry. 

Telephone: Coventry 40561 
Subsidiaries: Cornercroft (Plastics) Limited, 
The Metal Spinning Co. Limited, 

James Beresford & Son Ltd. 


CORNERCROFT LTD 


HANDLEY PAGE LIMITED 


require several experienced Just published, the 1960 edition of this popular Diary 


contains a wealth of useful reference material for all who 
are interested in aviation and astronautics. New features 
this year include a Data Section on British Missiles and 


Rockets, a 4-page record of Milestones in Rocketry and 
Astronautics, and photographs of 28 of the latest types of 
British aircraft reproduced in gravure. Other sections in 
this information-packed Diary include Specifications of all 


British military and civil aircraft, World Flying Records, a 
summary of R.A.F. Commands, the LC.A.O. Phonetic 
Alphabet, a directory of Aircraft and Engine Constructors, 


a Table of Airline Distances and a Mach Number Chart 
YS MS F 1960 Edition 44 in. x 2§ in. 79 pages. 34 illustrations. 
Leather with penci 


6s. 3d. net 


Rexine edition 
4s. 3d. ner 


Postage 6d. each copy. 


or 


FLIGHT TEST ENGINEER 


for Flying and Non-Flying Duties in 


* 
FLIGHT TEST SECTION Obtainable 
fro 
Those interested, with suitable degree and experience, Booksellers 
should write to :— and Stationers 
or by post 
from 


Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2 


TEMPLE PRESS LIMITED BOWLING GREENLANE LONDONECI! 
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This advanced design team of Hawker Siddeley Aviation Limited is working at 
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% ADVANCED PROJECTS GROUP 


Kingston-upon-Thames on supersonic transports, aircraft weapons systems and astronautics. 


Men of high ability and enthusiasm are required for this tremendously interesting work. 


STRESS ENGINEERS 


for stress analysis and problems 
of kinetic heating. 


ASSISTANT LIBRARIANS 


with library experience includ- 
ing indexing and preparation 
of abstracts. 


ASTRONAUTICS 
STRUCTURAL ENGINEERS for 


stress analysis and problems of 
kinetic heating. 


AERODYNAMICISTS preferably 
with experience of kinetic 
heating problems. 


All applicants must be well qualified and Aerodynamicists, Mathematicians 


years’ experience in similar positions in industry or research establishments. 


WEIGHTS ENGINEERS 


with experience on aircraft 
structures and engine installa- 
tions. 


SYSTEMS ENGINEERS 


with specialised experience in 
at least one of the following 
fields : 


(i) automatic flying controls 
(ii) air conditioning 

(iii) fuel systems 

(iv) hydraulics 

(v) pneumatics 


TECHNICAL LIBRARIAN 


F.L.A. with library experience 
in aeronautical and allied 
subjects. 


ECONOMIC STUDIES 


graduates with Degrees in 
economics for work on overall 
economics of transport systems. 


TACTICAL STUDIES 


Mathematicians and Engineers 
with experience in_ tactical 
studies involving operational 
analysis techniques. 


and Engineers must have honours degrees or equivalent, and at least five 


The salaries, prospects and working conditions are second to none in 


the British Aircraft Industry and all positions will carry 


Hawker Siddeley Group Superannuation. 


Detailed applications should be addressed to: 


The Chief Engineer, Advanced Projects Group, 


Hawker Siddeley Aviation Limited, 


Richmond Road, Kingston-upon-Thames, Surrey. 
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"3 For the highest standard of accuracy, 

E specify eee Sixteen models 
provide for loads up 


ATOR 


PRECISION TORQUE SPANNERS 


to 850 Ibs/ft 
Also Hydraulic Torque 


Generators for loads 
up to 3,000 Ibs/ft 


%& Control torque application automatically ye Are unaffected by side loads 
%& Make overloading impossible %& Give precision results with unskilled labour 


% Do not depend on the vision, care or skill ye Retain their accuracy for long periods of 


ee of the operator for their accuracy continuous use without attention 
4 Some leading users of “ACRATORK” equipment 

_ Sir W. G. Armstrong Whitworth Aircraft Led. - British Overseas Airways 

3 Corporation British European Airways Corporation - Bristol Aircraft Limited 

: The British Thomson-Houston Company Ltd. - The De Havilland Aircraft 


Company Ltd - The English Electric Company Ltd. - Ferranti Ltd. - The General 


Electric Company Ltd Girling Ltd. Hawker Aircraft Ltd. - Humber Ltd. 
imperial Chemical Industries Ltd. Marconi’s Wireless Telegraph Corrpany Ltd. 
pe Ministry of Supply - National Coal Board - F. Perkins Led. - The Plessey Company 
ao Led. - Rolls-Royce Led. A. Vv. Roe & Company Ltd. - The Royal Air Force 
a S. Smith & Sons (England) Led. - Standard Telephones & Cables Ltd. - United 


Kingdom Atomic Energy Authority » Vauxhall Motors Ltd. - Vickers-Armstrongs 
(Aircraft) Led. 


World Distributors 


Precision Sheet Metal Workers and 
Light Engineers to the Aircraft industry 


“HANDLEY PAGE LIMITED 


require immediately 


PP PP PP A 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 


) § 
§ 
§ 
§ 
q 
Let us quote for your requirements. > 
> M.O.S. Approved Fully Approved A.R.B. 2 
‘ D.G.1. No. $0037 Ref. No. A1/2502/47 
W. FLETCHER & SONS LTD. 
) STERLING WORKS, ARUNDEL STREET, § 
SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


These vacancies occur for work on Aircraft Flying 
Control, Fuel, Air Conditioning, Instrumentation and 
Electrical Systems, for Structural Testing, for ; & CREW SEATING 


Electronics, and for Process Development. UPHOLSTERY & Loosé cay ERs, 

Twelve senior and intermediate grade posts are FOAM RUBBER & MOULDED HAI 
offered. Applicants should be of degree or H.N.C. FLOOR. COVERINGS—TEXTILE” EQU{PHENT 
standard and previous experience is preferable. KARGO-PAK” FREIGHT CONTAINER 


PASSENGER SAFETY BELTS =, 


Please write to :— 
urs & Renov otiond 


4 Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2 4). LONSDALE ROAD, LEE 


TELEPHONE: BAYSWATER 6262/5 


- 
2 
>» 
| | 
Gat, 
13 TEST RIG 
CORYS' BUILOINGS CARDIFF TELEPHONE CARDIFF 3114) 
5 
| 
| 
| 
4 in our Test Department at Park Street, LPP IOI, 5 


SENIOR DESIGN DRAUGHTSMEN 
AND ENGINEERS 
TO WORK ON THE 


OPERATIONAL LAUNCHER 


FOR BLUE STREAK 
Long-Range Ballistic Missile 


Candidates must have a good practical back- 
ground and experience in any of the following: 


medium structural engineering 
chemical, refinery or process plant layout 
and pipework 
electrical control systems and installations 
associated with chemical, refinery or process 
plant 
Draughtsmen should have at least ONC, and 
engineers appropriate professional 
qualifications. 


All appointments will be in our London Offices. 


Applications, in confidence, should be 
addressed to: 


The Personnel Manager (Ref. 56) 


de Havilland Propellers Limited 
37/39 John Street, Theobalds Road, London W.C.1 
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SPECIAL ANNOUNCEMENT 
FROM 


WARTON 


Professional men of the highest 
calibre in Aeronautical Mechanical 
and Electrical Engineering are in- 
vited to meet Senior Executives of 
the Aircraft Division, to discuss their 
possible interest in, and suitability 
for, important Posts in Projects, 
Systems Engineering, Theory of 
Flight, Airworthiness and Design. 


Multiway fluid 
control 


Excellent flow charac- 


These posts are in a team where an 
ideal environment exists from all 
points of view—technical, academic 
and social. They are the result of ex- 
tensive commitments in the aeronau- 
tical field and not as replacements, 
since turnover of technical staff at 
Warton is relatively small. 


The diagrams alongside 
show a few of the many teristics of Saunders ‘Y’ 
porting arrangements port valves derive from 
that are available with the basic spherical plug 
Saunders ‘Y’ Ported design and offer 95%, 


Multiway Valves. The efficiency ‘compared 


examples shown are for 
3 end connections but 
valves with 4 and 5 end 
connections, having 
similar pentagon bodies, 
are also produced. De- 
tails of these and the 


full scope of ‘Bent’ and 


“Y" port plugs will be 


forwarded on receipt of 


detailed requirements. 


with free flow in the 


pipeline. 


End connections can be 
varied to suit the sys- 
tem. Pressure relief 
can be arranged and 
electric operation is 
offered for all sizes 
and combinations of 


control. 


SAUNDERS 


“a E R 


— 


BLACKFRIARS STREET, HEREFORD 


Aircraft Division = 


MPANY LIMITED 


They are available only to men of 
professional standing and consider- 
able specialist experience extending 
over several years. 


Please reply in writing to the Chief 
Personnel Officer, English Electric 
Aviation ‘Ltd. (Aircraft Division), 
Dept. C.P.S., Marconi House, 336,/7 
Strand, London, W.C.2, quoting 
reference AI7I0L. 


Alternatively, we invite you to visit 
the Personnel Dept. of the Company 
at Warton Aerodrome, Nr. Preston, 
Lancs, (Telephone No.: Freckleton 
371), when a meeting with Senior 
Executives will be arranged to suit 
your convenience. 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15°% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager “The Aeroplane and 
Astronautics,” Bowling Green Lane, London 


E.C.1 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
W. S. ETP 


PFUROPE'’S LEADING AIRCRAFT BROKERS 
OFFER 


OUGLAS DC 6 A/B. Combined passenger freight 
craft w 92 passen scats, two only at 
$900,000 each 
OUGLAS DC-6 Straight passenger aircraft, 54 
seats, one available immediately at $275,000, the 
other in January 1960, at $320,000 Reference 


ou GLAS DAKOTA C47B 28 Payloader seats 
full freight door and floor, Check IV just com 


pleted and British ¢ of A. renewed for 12 months 
immediate delivery £20,000 (duty paid) Reference 
2670 
OUGLAS DAKOTA C47. Less than 1,000 hours 
since new, equipped as bare freighter, available 
with permit to fly £13,500. Reference 2708 


OUGLAS DAKOTA C47A. Two. aircraft each 
with full freight door and floor and 40 utility 


passenger seats, current C of A very low engine 
hours, £15,000 each Reference 2685/6 
OUGLAS DAKOTI C4B Passenger-freight 
D* aircraft mmediately available for lease, £15 per 
ric KE RS VIKINGS Four aircraft fully equipped 
46 passeneer seats available for immediate 
sale as f ackage Jeal for £30,000 Comprehensive 
spares holding to be negotiated separaicly Reference 
2703.6 


Ss LTD 175 Piccadilly 
r Phone Hyde Park 2448-9 


. 

Cable "Shac ndon $10-13 
ILES Messenger Aircraft (Cirrus Major Plessey 

4 6-channel radio engine-driven 

gencrato and vacuum pump fitted wo ears’ ¢ of 
to go, €1,700 P. terms available Ww take 

car nN part-exchanee R R Harrington 

Cleado Canons Drive, Edgware Edg 


ALINA 


FOR SALE 
Under s0 hours ru n both P. & W 830s and 
propellers Last major v aul cost 0.001 ess 
than year ago. Inspect any time Rotterdam, Holland 


WITH PERMIT TO FLY, £5,000 NETT 


SOUTHEND AIRPORT, ESSEX, ENGLAND 


Phone, Rochford S688! Telex 943 


Aircraft for sale or lease Box A024, care 
of Tu AP KOPLANE AND ASTRONAUTICS 


510-8 

AGISTER aircraft flered with 12 months 

j} of A Check § just completed Denham 
Flying Club, Tilenouse Lane, Denham, Nr. Uxbridge 
Middx. Phone, Denham 2161 512-8900 


AVELAIR 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


RISTOL Type 170 Mk. 21 and 31 fleet available at 
prices designed to eliminate compet yn 

OUGLAS DC6. nil hours engines and propellers, 
low airframe hours, $250,000, world’s best buy 

OUGLAS DC4, large selection available. passenger 
argo convertibles 

OUGLAS DC3 passenger-cargo convertible, wide 
doors, 600 hours $.MO.H £15,000 

ERON 1B Airline Configuration, excellent condi- 
tion, all offers considered, bargain 


AND FOR THE PRIVATE AND BUSINESS PILOT 


OONEY Mk. 20 Series The finest value in new 


rivh-nerformance 4-seater aircraft £6.850 
Delivered U.K. duty paid; also used Piper Tri-pa-ers, 
Comanches Apaches Bee h Bonanzas Travelairs 


Twin Bonanzas. Super 18. Cessna 172, 182 10. These 
aircraft have heen selected by our New York 
associates as being the best propositions on the 


Terms gladly arranged, and for full details 
on*act 
RAVELAIR, LTD. 115 Oxford St.. London. W.1 
Phone, Gerrard 3382 $10-24 


Telephone: ETWALL 323 


Our current selection of 
LIGHT AIRCRAFT FOR SALE 
includes a 


MILES MESSENGER 2A 
MILES GEMINI 1A 
AUSTER J5F AIGLET 


each of which hasacurrent C. of A.and 
may be inspected at our Derby works 


Also available are nil-hour Cirrus 
Minor 2a engines at £450 each 
ex works 


LONDON OFFICE: Tel: ABBey 2345 
78 BUCKINGHAM GATE, S.W.1 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


Save Weight 
Increase Payload 
Carry More Passengers 


Install 
MALLITE EGB2 FLOOR PANELS 


in your DC3, Viking or Ambassador 
Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €,2. 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


‘The Aeroplane and Astronautics,"’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,"’ Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams Pressimus London Telex.” 
Telex : 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone : Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 62464. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 
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C47-DC3 Specialists 


1. A.N. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 


2. Man Wheels complete, Wheel and 
Brake Spares 

3. Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

4. Eng.ne Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

5. Anti-drag Rings complete, Flap 
Assem_lies and Spares 

6. Hydraulic Regulators, Selectors, 


Retracting and Compensating Jacks 


R. K. D' NDAS, 


AMERICAN AIRCRAFT DELIVERED UNITED 
KINGDOM ON 10% DEPOSIT 


W! are very pleased tO announce arrangements 
whereby prospective purchasers of American 


Light Aircraft need no longer pay more than a 10% 
deposit before he aircraft of their choice reaches 
England Clients ompletion of purchase is further 
enabied to be conditional upon their inspection of 


the aircraft on arrival, showing it to be as repre- 


HESE terms, which we believe to be offered 


uniquely by us, enable us to cancel the “ free 
flight to U.S.A. to inspect” arrangement which has 
been necessary t{ provide full protection for our 
chents (excer by special arrangement) and are 
coupled with the most favourable — purchase terme, 
if required, when the balance is du 

are irrently dealing with over 50 U.S.A. light 


ries with our New York office; the 
between ordering and delivery U.K 
N i British Executive offer of the 
t edly the superb 4-armchair (two 


ta s let, etc.) De Havilland DOVE 
which we are offer: ng with, very exceptional, nil 
hours since heck for only £12,950 


K Du NDAS. LTD., Dundas House, 59 Saint 
James's S London, 8.W.1 Phone, Hyde Park 
371 Cables Dundas, Piccy, London.”’ S10-14 


ANTS AND SUSSEX AVIATION, The Airport, 
Portsmoutt have the following overhauled air- 


OVE B, delivery ummediate, 12 months C. of A 
after (€ ck 5 

IL-HOUR _ re-fabricked Queen III Rapide, 12 


months’ C. of A., VHF and radio compass 
FANDARD Qu lll Rapde, low-hour airframe 


and Zines ASS 
emg iA metal wing, nil hours, 12 months’ C. of 
dad radio compass 
Tt AL Tiger Moths, choice of several 
aires spreading equipment for solids 
applica spray bam and rotary atomizcrs 
Ul details of any of the above will be for- 
warded on application. Phone, Portsmouth 63051 
510-6 
Ro ASONS for the Turbulent. the Jodel range 
and rebuilt Tiger Moths Croydon 5151 
zzz-724 
| eee R D.H. Dove Mk B, full airline standard, 
excellent ndition, available immediately, from 
£9,000 Channe Airways, Southend Airport, Essex 
Phone, Rochford 56460 §10-19 
Aircraft Wanted 
CRAP aircraft aluminium and Stainiess steel 
irgently required Lowton Metals, Ltd., Lowton 


Saint Mary's, near Warrington Leigh 1444-5 


AIRCRAFT ACCESSORIES, 
AND COMPONENTS 
OMPONENTS and instruments for all 


aircraft and : R.B. released Airtrade 
Lid., Croydon Airport Phone, Croydon 0643 


SPARES 


OLLASONS for Tiger Moth and Gipsy engine 
spares Croydon 5151 727-709 


AND WHITE, LTD 


ER from stock a comprehensive range of new 
ares and components for the following engines 
TAH IX, X and XV, de Havilland Gipsy, 
series 
nstrument parts, navigational 
components and aircraft spares 
re a from stock 
61 Ol “GARDE NS, London, Phone, 
\mbassador 8651, 2764 Cables “ Gyrair, 
London.’ 722-720 
=o RAFT, LTD., The Common, Cranleigh, 
Cranicigh 436. For instrument 


overhauls 701 


TS, REGION AL AIR TRADING CO., Croydon 


Ra ar de spares of every description 


don 2 
OLLASONS are specialists in jhe wall 
Gipsy engines Croydon $15 710 


USTER and Taylorcraft spares, including under- 
A irriages, wheels. tyres, engine bearers, cowlings, 
fly'ng struts. etc. Seen London. Box Al02, care of 
THt AFROPLANE AND ASTRONAUTICS 510-25 
HIL D Areus airframe, complete Travelair, 

Oxford St London, W.1! Phone, 
Gerrard 3382 $10-23 


DERBY AVIATION LTD 
AIRCRAFT & ENGINE OVERHAULS 
SALES — SERVICE — TUITION 

| as pr pximate 
rT 
| 
| 

D Z | 

D Y | 
Z | 

Z | 
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spares Dakotas, Figet SITUATIONS VACANT 


Cub, Faircnilds, rgus, Beechcraft 
Mosquito, Spitfire, Firefly Engine spares for Pratt F.R.AeS., A.R.B.Certs.. A.M.I.Mech.E., etc on 
& Whitney Armstrong Siddeley, Lycoming, etc A “No pass no fee” terms. Over 95% successes 
fet all = — For details of exams and courses in all branches of 
e rive orley, Surrey acronaut work, engin mechanical egainee 

A. Phone. 1420 and 4294 Cables, AIRPORT WORKS CAMBRIDGE ing. ae for handbook 
“ Cubeng, Horle $10-1 (Dept. 703), 29 Wright's Lane, London, W.8 
HELICOPTERS AIRCRAFT DESIGN AND 222-09) 

SERVICES, LTD., offer their DRAWING OFFICE 


ELICOPTER ENIOR @TRESS 
fo ee ee eee Require the following staff : S S E 


APPOINTMENTS BUREAUX TECHNICAL ILLUSTRATORS a 
AU -ON-SE/ 
PEAPPOINTMENTS BUREAU, Kilburn High CIRCUIT DRAUGHTSMEN URRENT projects include ATL/96 car ferry. on 
Rd, N.W 3) 42 510-26 (ELECTRONIC) order by Air Charter, Agricultural Prentice 
BUSINESS OPPORTUNITIES CIRCUIT DRAUGHTSMEN | to lead Junior and’ Intermediate persorinel essent al 
OULD £5,000 help you to get ahead? £5,000 is Good Salary and prospects for right man; only those 
the main prize in the new Anead foment (ELECTRICAL) willing, to need apply. 
‘ to a! Outs -on-sca, SSCX Sit - 
ELECTRICAL AUTHORS 
all, £7,500 will be won Anyone with a sound 


for Cet Alsen. Hous ELECTRONIC AUTHORS ANDLEY PAGE (READING), LTD., The Acro 


write for details now to: Get oneed. News Chronicle, drome, Woodley Reading. have vacancies f 
a a cane or 


4-7 Lombard Lane, London, E.C 512-8899 FOR WORK ON estimators with good experience in estimat.ng genera 
aircraft detail and sub-assembly fittings. Good salary 
CLOTHING MODIFICATION, TRIAL INSTALLATION, BE. offered: life assurance and pension scheme in opera 
R A F Officers’ uniforms for sale, new and VELO/MENT WORK ON MODERN AIR tion. Please send full details of experience, etc., to | 
. reconditioned. Fisher's, 86-88 Wellington the Personnel Officer 510-8894 
St.. Woolwich Phone 1055 Kit also purchased Good Salaries with Housing Assistance available 
zzz-721 for suitably qualified applicants. - 
CONSULTANTS Written applicaticns in the first instance with : 
Ro STOCKER, Eagle. House, 109 full particulars, age, experience, etc., to 
eJermyn St.. S.W.! Whitehall 2777-9. 222-696 PERSONNEL MANAGER 
R W. SUTTON (CONSULTANTS), LTD., 7 FOR 
Lansdown Place. Cheltenham Phone $81} 
$21-8893 
AN L. S. McNICOL, London School Air Naviga- 
tion Pilot_ and navigator training with advisory 
service 33 Ovington Sauare. Knighisbridge, 
23 TO 35 GOOD EDUCATION ANID 


ENGINES AND ENGINE SPARES 


IPSY Major Mk. 10 and Mk. 1 engines, part- RECENT AIRCREW OR AIR TRAFFIC CONTRO! 
exchange offered with your time-exp.red eng ne . 
Propellers for most types of light a rcraft Mitchel! 
fran. Lid, The Aijrport, Portsmouth Phone 


722-689 APPLICATIONS SALARIES: WHILE TRAINING £775 TO £1.13 : 


HIRE AND CHARTER ACCORDING TO AGE; WHEN FULLY TRAINED 
APIDES for hire or charter A. J. Whittemore 
(Aeradio), Lid., Croydon Airport, Surrey. are invited from Captains APPROXIMATELY £950 AT AGE 25, £1,160 AT 


722-683 AGE 30 OR OVER RISING TO £1.48 


queens and Ist Officers experienced 
Ns OUNCIL PROMOTION PROSPECTS 
HE AIR TRANSPORT ADVISORY COUNCIL on Viking Aircraft for 
give motice that they have received the under- 
mentioned applications to operate scheduled air permanent and free-lance 


services 


Write for further particulars and application form t 


MINISTRY OF AVIATION 


FROM DERBY AVIATION, LTD, OF DERBY positions which will become cuits (acess. 


AIRPORT, BURNASTON, DERBY.— 


APPLICATION NO. 3279 for Normal Scheduled j j BERKELEY SQUARE HOUSt 
Service with Dakota aircraft for the carriage of available with 
Passengers and supplementary freight on the route LONDON, W! 57-8898 


Cardiff and/or Derby and or Birmingham-Basle at 
an initial frequency of three return flights weekly 
increasing later in accordance with traffic demand. 
for seven years from 1960 
IK MINISTRY have vacancies for civilian radio 


FROM BRITISH EUROPEAN AIRWAYS, OF j j technicians at Royal Air Force, Sealand, Cheshire 
in the early Spring RAE heshir 


MIDDL and at certan other throughout the 
BEALINE HOUSE RUISLIP, {IDDLESEX United Kingdom for the servicing, repair, modification 


APPLICATION NO 3178/1 for permission to of next year. and testing of air and ground radio and radar equir 
include an optional traffic stop at Munich on the ae salary (national) (according to age) 
Normal Scheduled Service which they authorized Appl - 0 95 a., fates are 
to operate with Viscount, Comet, anguard and . yee o sma deductio: a certain provincial 

eb at a frequen in accordance wit re days, four weeks 
CHIEF PILOT, TRADAIR LTD after three years’ service, a limited number of houses 
may be available for renting at Scaland, these houses 

FROM CAMBRIAN AIRWAYS, LTD.. OF SOUTHEND AIRPORT are at West Kirby, some 15 miles distant. Apply 
c YOSE AIRPORT N BARRY giving details of qualifications and experience and 
CARDIFF (RHOC Mentioning this advertisement, direct to the Command- 
GLAM.— ing Officer, No. 30 Maintenance Unit, Royal Atr 
Force, Sealand, or to Air Ministry, C.E.4b, Cornwall 

APPLICATION NO. 306/1 for an amendment to House, Rd. London, S.E.1. for vacancies 
the terms of approval of the U.K. Internal Service in other arcas s10-7 


which they are at present authorized to operate 
with Dove, Heron and at a - 
frequency in accordance with traffic demand, on 

the. route Swancea-Cardiff or Exeter-Guernsey or M*™ HESTER 
and/or Jersey, so as to remove the existing restric- 
tion whereby sector traffic between Exeter and 
the Channel Islands may only be carried in agree- 

ment with Airlines VJersey), Ltd 


AIRPORT DEPARTMENT 


PPLICATIONS are invited from suitably qualified 
persons with mechanical and electrical experience 
for the post of assistant station engineer ost graded 
il 


These applications will be considered by the Council 
i.e., £765 x four increments to £88) ber 


under the Terms of Reference issued to them by the 
Ministry of Civil Aviation on July 30, 1952 Any 
represeatations or objections with regard to these TAR TICULARS and application forms (stamped 


2 annu 
reasons and must reach the Council within 14 days Director, Manchester Airpo Wythenshawe Man 


applications must be made in writing stating the addressed toolscap envelone) from 


of the date of this advertisement, addressed to the chester, 22, returnable by December 12 510-9 

Secretary. Air Transport Advisory Council, 3 Dean's (c.1.) LTD. 

Yard, London, §$.W.1, from whom further details of 

the applications may be obtained When an objec- 

tion is made to an application by another air P ; ENIOR aircraft design draughtsmen required for 

transport company on the grounds that they are have available for world-wide charter work on interesting project Applications to be 
addressed to the Chief Draughtsman, F. G. Miles 


applying to operate the route or part of route in 


question, their application, if not already submitted 65 SEATER Ltd., Shoreham Airport, Sussex 510-10 


to the Council, should reach them within the period CONTINENTAL AIR SERVICES, LTD., require 
“A” and 


allowed for the making of ARGONAUT A/C conced enalacers, also ex 


b 
objections perienced fitters for mm -4 aircraft, experience of 


PACKING AND SHIPPING Payload 6,000 kilos, fully pressurised | Airpor Camberiey, Surrey. 


143-9 Fenchurch St., 
R. ves House ‘Officiai also ANTED, and C-licensed engineer with 
j experience of light aircraft AIO!, care of 
packers and shippers to the aircraft 36 SEATER VIKINGS Tie ca 
N RADAR L A.E. Dove, Q.70 and light types. Flight Servic 
RADIO A’ » Please apply ing Co., Ltd., Biggin Hill §12-8897 
PERRY ZERO reader, Type Z course selectors, 
control panels, flight computers and indicators. LONDON SALES OFFICE: Panton ye 
y tte- a a d 
neland, offering wide range of problems ppoint 
777-684 
‘ ie Tel.: TRAfalgor 3901 Telex 211 ments in grades of (a) senior scientific officer (£1.166- 
TRI2D. STR9Z. STRIX most other British falg 10 elex 21168 
d mataliations into any or salary according to experience, superannuation under 
stock AR o), Lid. F.SS.U., first or second-class honours degree or 
Surrey 122-685 SOUTHEND AIRPORT: Rochford 56400 ane at least three years post- 
ac e e enc ore Tro 
ADAR height-finding cabins, type 13/6, practically Telex (940 pects. Forms from M.L.N.S., Technical and Scientific 
complete Offers requ red Box AOil, care of 9 Register (K), 26 King St.. London, S.W.1, quoting 
THE AFROPLANE AND ASTRONAUTICS zzz-218 A.438/9A/ BS §10-3 
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ANDLEY PAGE (READING), LTD The Acro- 
drome, Wocdicy Reading have vacancies for 
experienced clectrical and airframe finals inspectors 


for work at various R.A F Stations throughout the 
country Staff employ plus high daily subsistence 
allowance Please send full details of experience 
etc., to the Personnel Officer 510-18 


REQUIRE TECHNICAL AUTHORS 


Varied and interesting work preparing technica 
publications on acronau 1 electrical, marine and 
mechanical engineering eaquipmen Engineering back 


ground essential with abilitv to od English 


Good Salary Luncheon vouchers n scheme 


FULL DETAILS TO TECHNICAL MANAGER 


8-97 PENCHURCH STREET 
LONDON, E.C.3 


Phone, Royal 1808 510-2 


VIATION TRADERS (ENGINEERING), LTD 
require Senior Nex — am st with 2-3 years 


Civ Flight Tes be responsible f 
Flight Test and ‘Instr imentation r 
ATL/98 Car Ferry : current projects 
development of 


pply writing 


A 
(Engineering), Ltd 


RAFT 


BANGALORI 
PPLICATIONS invited from Indian nationals tor 
A f wing posts in foundry, forge cat tr nt 
and pattern making 
OST Superintendent n grade of Rs 200-50 


OST 2 Assistant Super niendent n grace 
Rs. 
GE: Below 45 years 


UALIFICATION: Degree or diploma in meta 
Or mechanical engineering of recognized univer- 
sity; or membership of recognized institute of foundry 


en ts ¢ 
XPERIENCE 5 years’ experience (cight in sen 
responsible Post 1, and 10 years’ 
experience (five 4 
in organizing, 


supervis 
a modern foundry and forge ud 
ng heat treatment processes ind pattern making 

y castings (sand and die castings) 
on standards, as als« 


the production rop hammer fies and punches 
both in alum n oys and kirksite, and magnesium 
alloy cas mou'd ng processes Must be 
capable of 
and pro 
of rigid 
of an air 
qualificati 
4 her tart nr 

PPLICANTS sh 

age hrono!og 


posts and present 


number of persons 
personally responsibl 
Keferences from reputable 


ms engaged in the indus 


ry will be required ations, in duplicate, should 
he addressed to the Hi ms Commission of India, Estab- 
shment Department. India House, London, W.C.2 
hefore December 18 1959 Interview will be in 
London 510-22 


LYING INSTRUCTOR required for Federal 


experience and quote 


-LICENSED electrician required Apply 
Channe Airways Southend Airport Essex 
Phone, Rochford $6460 510-20 


SITUATIONS WANTED 
OMMERCIAL pilot 
December t ferry or charter « Clifton, 
P.O. Box 383 Scheffervilie, P.Que §10-x1024 


TUITION 


XETER LTD Courses for Com- 
mercial Pilot's cence, from £625: Private P lot's 


ger £4 18s. 6d per hr Limited accommodat on 
£5 15s. 6d. per week Exeter Airport Exever 
Phone 67433 772-705 

EARN to fly, £32 instructors’ licences and instru 

ment flying for s 4 per hour night flying. £5 
per hour 6 ens weekly Annreved 
M.T.C.A t's icence course Specialized 
course for Pilot's Licence Wi'tshire 
School for Thruxton Acrodrome 
(Andover Junction min. from Waterloo), 
Hants 722-700 
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BRITISH OXYGEN 


considered. 


ENGINEERING 
(HARLOW WORKS) 


Applications are invited for the following positions which 
are concerned with the design, development and testing of 
precision equipment for use on Civil and Military aircraft. 


DEVELOPMENT ENGINEERS 


Experienced in design or development of light mechanical 
equipment together with a good academic background. 


TEGHNIGAL ASSISTANTS 


Experienced in prototype or development testing of light 
mechanical equipment and must be capable of writing brief 
Laboratory Reports. Young men with high academic qualifi- 
cations wishing to gain industrial experience will be considered. 
These positions are in Harlow, Essex, and housing assistance can be 


Excellent salaries and attractive conditions of service. 


Apply in writing giving full details of experience to: 
vloyment Officer (A/H.381 4). 

I OXYGEN ENGINEERING LIMITED 
Angel Road. Edmonton. London, N.1S 


LIMITED 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainiess 
Steel and 
Bronze. 


B.S.F, 
Metric 
B.S.P. 

B.A 
Whitworth 
Unified. 


(1938) LTD. 


CROSS, 


MANUFACTURING CO. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


WYNSTRUMENTS LTD 


AIRCRAFT INSTRUMENT OVERHAUL 
A.R.B. APPROVED 


STAVERTON AERODROME 
GLOUCESTER Telephone: 


CHURCHDOWN 3264 


TROPICAL 


CLOTHES 


When business or pleasure 
takes you overseas it is essen- 
tial to be dressed correctly, 
to stand up to the heat. For 
tropical clothes for all occa- 
sions, consult Alkit who have 
the long experience to advise 
on all matters relating to 
what to wear in any part of 
the world. If time is short 
our Ready to Wear Depart- 
ment will be able to provide 
everything you need without 
any delay. Call in and let our 
Tropical section help you. If 
you cannot call, write or tele- 
phoneand your enquiries will 
be immediately dealt with 


OF LONDON 


CAMBRIDGE CIRCUS, W.C.2 
Telephone: TEMPLE BAR 1814 


BRANCHES THROUGHOUT THE PROVINCES 


past experience, etc., to :— 


BRISTOW HELICOPTERS LIMITED 


HELICOPTER PILOTS 
LICENSED ENGINEERS 
AIRFRAME ENGINE FITTERS 
RADIO ENGINEERS 


Required for overseas service in Kuwait. 


BRISTOW HELICOPTERS LIMITED, Henstridge Aerodrome, 
Templecombe, Somerset 


Apply giving full particulars of 


| 
| 
| 
| 
| 
| 
| — 
| 
| 
— BR 
S11-890! 
| : 
| 
— 
Fz: ; 
| | 
x m the applicant has been | : 
| 
Nigerian Flying Training School, Lagos on con- Se ll ae 
tract with gratuity for one tour of 12-24 months in j es . 
first instance Salary in scale ‘including inducement | ey 
pay) €1,727 rising to £1,962 a year Commencing } nae 
salary according to experience Outfit allowance } 
£60 Grant of up to £150 annually towards main | 
tenance of children in U.K Free passages Liberal Po _ 
leave on full salar Candidates between 35 and 45 ; 
must hold U.K. Commercial Pilot's licence endorsed is 
for flying instruction and G. A. P.AN Fu Instruc a 
tors Cert and have minimum 1.500 hours ab initio aa 
flying instruction Some administrative experience of of 
supervising flying training establishment and posses 
sion of instrument rating an advantage Duties will | 3 
include the formation and supervision of the new | 
Federal Flying Training School near Lagos. Write | 
to the Crown Agents, 4 Millbank, London, S.W.1 On 
State age, name in block letters. full qualifications and 
| 
Licence from €101 . ( ract rate fiving : 
Austers and Tigers, £2 17s. 6d. per hr.; normal dual « 
solo rates £3 7s 6d per hr twin conversions 
| 
| 
| 
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VIGATION, LTD., provides full-time or postal 

tuition of @ combination of these methods, for 
M.T.C.A. pilot-navigator licences. Classroom instruc- 
tion can provided for A.R.B. General, certain 
specific types and performance scheduled examinations. 
Link Training Dept., at Monarch 1364. For details 
apply Avigation, Lid. 30 Central Chambers. Ealing 
Broadway, London, W 5 Phone, Ealing 8949 


22-719 
AMBRIDGE AERO CLUB M.T.C.A 


private pilot's licence course, 30 hours, £3 
rt hour; D4 Link Trainer for radio compass and 
LS. procedures to instrument rating standard, £1 


courses, £3 10s. per night; 
hour, Auster J.I.N., £3 15s 
No fees of subscriptions 


per hour; instructor's 
flying, £4 10s. per 
per hour, dual and solo 
Club operates on all days, including week-ends. The 
Aerodrome, Newmarket ambridge Phone 
$629 zzz-703 


IRW ave AE ASSOCIATIONS, 
Hill M.T.C.A. approved 

courses, Chipmunk, Aigiet, Proctor and 

Super Acro Competitive contract rates 

(BN9) 2735 
ONDON 


Biggin an 
S$51-8875 


SCHOOL OF AIR NAVIGATION, 
approved y Ministry for Commercial and 
1/Rating Personal coaching establishment, “ the 
key of success’ for all private and professional pilot 
and navigator qualifications, “refresher courses, 

home-study excellent alternative, type ratings, per- 
formance, Link and procedures, R/T flying training. 
Officially appointed by H.M. Services, for correspond- 
ence scheme—refer Education Officer, or direct, 33 


Ovington Square, Knightsbridge, London, S.W.3 Ken 
22 zzz-O712 
LYMOUTH LTD., offers a specially 
lanned C training course to holders of 


PP for £625. - quotations according to personal 
needs. with directed study M _C_A.-approved PPL 
course from £101 Ss. Dual from £3 7s 
Special contract rate for solo flying £2 17s. 6d 
conversion courses £6 12s. per hour 
courses, N and RT training 
accommodation from £3 10s. per week 

Airport, Ltd., Crownhill Plymouth 72752 


NDIVIDUAL coaching as proved under our methods 


Loca: 
Plymouth 
zzz-722 


is key to success All professional puUot-navigator 
qualfications Ministry approved OM/IR/PPL 
Refreshers: type ratings, performance. lin 


Home-study (correspondence) excellent alterna- 


fiving 

tive Officially appointed Forces courses 

London School Air Navigation, 33 Ovington Sauare. 
Knightsbridge. S.W 3 822 $10-4 


For fully approved 
A.G.S. & A.N. hardware, 


ne. quick service, enormous 


AIR PARTS 
LIMITED 


403 Caledonian 
range. Monthly Catalogue. 
Tel.; North 5018-9 


Cables: Aircaly, 
London, N.7 


Overseas enquiries 
welcome. 


PERFECT 
55 PRECISION 
AIRCRAFT 

SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2355 8 


28 


rating standard 


INK 
Biggin Hill. 


D.4 available at 
Green Line 705 from Victoria or oO 
ee Air Charters, Lid Phone, 


A. S Offers ab initio or refresher 
. train.ng for C.P./LR., 
and Group “ ormance Rating For aie 
apply The Camaeutean Air Service Training, Ltd., 
Hamble, Southampton, Phone, Hamble 3001-9 


510-16 
OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commercial 


and private pilots training; 
might flying every night; Austers and Chipmunks from 


instruction to instrument 
25s. per hour at 


$12-8895 
fly ng, 
A.T.P 


£3 15s. No entrance fee or subscription Municipal 

Airport, Southend-on-Sea, Essex Phone, Rochford 

$6204, $10-1111 
CLUB NOTICES, ETC. 

URREY_ AND KENT FLYING CLUB B 

Hill. Tiger, Hornet and Leopard Moths, Chip- 


Green Line 705 direct in one 
Biggin Hill 2255 $10-1111 


munks and Prentice 
hour from London 


BOOKS AND PUBLICATIONS 


HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
to the many questions the intelligent layman asks 
about the science of “ astronautics Over 375.000 
copics sold in all editions Illustrated, 212 pages, 
S 6d. net from booksellers, or 9s. 5d. by post from 


the publishers, Temple Press Limited, Bowling Green 


Lane, London, E.C.1 222 
NTERPLANETARY FLIGHT (3rd Impression), by 
Arthur C. Clarke Describes the problems to _ 


solved before space travel becomes a — and th 


form rockets and spaceships may take sstrated, 
169 pages, 9s. 6d. net from booksellers, or 

by post from the publishers. Temple 
Bowling Green Lane, London, c 22Zz 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


A 
SENIOR STRESS ENGINEER 
REQUIRED 


for stress analysis on airframes of modern 
jet and turbo-prop aircraft. Ability to 
lead junior and intermediate stressmen 
essential. Minimum qualifications : 
B.Sc. or H.N.C., plus 5 years’ stress ex- 
perience (preferably on aircraft, but not 
essential). 


Good salary and housing assistance 
available to successful applicant. 


Applications will be treated as 
confidential. 


Written application in first instance to 
PERSONNEL MANAGER 


NOVEMBER 27, 1959 


TS... AND SPEED” SERIES FOR 
Aircraft and Air Power,” by F. G 
Swanhorouth, ot THt AFROPLANE AND ASTRONAUTICS, 
en written for intelligent boys between the ages 

a 10 and ¢ author surveys madene military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles. Other tutles in this series 
are Motorcars,” Locomotives an “Ships and 
Shipbuilding’ Illustrated, 112 pages, 10s. 6d. net 
from booksellers, or lis. 5d post from the pub- 
lishers, Temple Press Limited, » ~ Green Lane, 
London, E.C.1 zzz 


RINCIPLES OF HELICOPTER ENGINEERING 
by Jacob Shapiro This comprehensive review of 
the engineering principles governing the design and 


construction of helicopters provides a complete survey 
of present knowledge in the ficid Tilustrated, 448 
pages, S5s. net from booksellers, or 56s. 9d. by post 
from the publishers, Temple Press Limited, Bowling 
Green Lane, London, E.C.1 727z 
“TS 4 ANE DIRECTORY OF BRITISH 
TION, 1959. Incorperating Who's Who 


current edition of this 
work provides a compicte 
and Civil Aviation 
Contains full 
Commonwealth 


in British” The 
established annual reference 
and up-to-date guide to Service 
throughout the British Commonwealth 
particulars of United Kingdom and 


Air Forces, Ministries, Organizations, Airlines 
Industries. Flying Clubs and Acrodromes, and a 
Biographical Section with over 1,650 entries 648 
pages, price 30s. from booksellers, or 3ls. 6d. by 
post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.! zzz 
IN THE SKY,” by Charles Sims. 

with a preface by Air Chief Marshal Sir James 
Robb For more than 36 years Charles Sims, chief 
photographer of THF AFROPLANE AND ASTRONAUTICS 


of Britain's best-known acrial photographers, 
the sane growth of British aviation 
n 


and one 
has watched 


from a ring-Sside scat this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days Illustrated, 
218 pages, 25s. net from booksellers, or 26s 6d 

ost from the publishers, Temple Pais Limited 
Dowling Green Lane. London, 


Books and Publications Wanted 


LD aviation and airship books wanted by world's 


largest dealer in acronautical literature. Cash by 
return of post. Stuart, Fairlight Hall, Hastings 
zzz-71 


GUARANTEED R.L.A. 


LAMINATED ALUMINIUM 


USED ON MOST IMPORTANT AIRCRAFT 


ALD. & ARB. 
B. ATTEWELL & SONS LTD. 
IVER BUCKINGHAMSHIRE 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more pena 5,000 types 
BRITAIN’ EST STOCKS 

E FOR USTS 
CLAUDE. RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 
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ROTAX TEST STAND 
FOR A.C. AND D.C. 
GENERATORS 


The test stand shown gives precision 
test results on alternators up to ISKVA, 
or D.C. generators up to 9 KW, over a 
speed range of 2,500 to 10,000 r.p.m. 
It can be supplied as a combined unit, 
with full instrumentation for testing 
both alternators and generators. With 
pressure gauges and flow indicators 
fitted, it is suitable for testing pumps, 
compressors and other hydraulic units. 
@ Unit to be tested, conveniently sited 
for observation whilst running. 

Test stand supplied complete with 
load banks and an air supply for cool- 


ing unit under test. 


@ Steel cabinet with hammered finish. 


Colour as required. 


BIG RANGE... 
COMPLETE SERVICE 


Rotax have developed a range of test 
stands for all types of generators and 
alternators and one should suit your 
needs, If you require a more specialised 
instrument Rotax engineers will be glad 


to advise you. 


INDUSTRIAL GROUP 


ise wrile or lelephone ! sroup, Rotax Limited 


WILLESDEN JUNCTION, LONDON, N.W.10 (ELGar 7777) 


LUCAS-ROTAX (AUSTRALIA) PTY., LTD. Melbourne and Sydney, Australia 


LUCAS-ROTAX LTD. Toronto, Montreal and Vancouver, Canada. 
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a For further information on Rotax test stands. 
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| FAST SPEED. | nic LOAD. 
| FREIGHT PROFITS WITH 


The new AW Argosy freightercoach carries three times the load 
of a Dakota, at twice the speed and half the cost. On the ground, 
easy loading through fore-and-aft ‘‘oyster shell’’ doors reduces 
turnroundtounder20minutes, withthe A.W.A.‘Rolamat’ system. 
The fuselage can be adapted for any type of traffic—freight, 
freight and passengers, or just passengers. Up to 134 short tons 
of freight can be carried in a hold 46 ft. x 10 ft. x 6 ft. 8 ins. The 
passenger version takes up to 83 people in pressurised comfort. 
This versatility ensures a high utilisation rate, and as the 
systems and components of the Argosy have all been selected for 
proven reliability, running costs are reduced to a minimum. 


HAWKER SIDDELEY AVIATION 


THE AW | ARGOSY 


The low direct operating costs of the Argosy will be decisive 
now air freight rates are being reduced to open up new markets. 
A.W.A ROLAMAT LOADING SYSTEM: /7/)is 
has been used in many countries on route ope re ati _It has a low 
weight penalty and suits any standard truck. With the Rolamat two 
men can load two tons of bulky cargo—such as a spare engine—in 
under ten seconds. 

POWERED BY 4 ROLLS-ROYCE DART PROP JETS 


THE ARGOS 


rapid system 


BRINGS THE COST OF AIR 
FREIGHT DOWN TO EARTH 


32 Duke 


Street, St. 


James's, London, S.W.1. 
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